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j.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mll-D-70327. 

^ LOCATIONS NOTED FOR-011,-031,-051,-071,-091 AND -111 CONFIGURATIONS 
AND OMT ITEM N0.5I IN LOCATIONS NOTED FOR -101,-151 AND -161 CONFIGURATIONS. 

3. ITEM NO'S 4 OR 48 AND 21 22 24 24 27AND29 SHALL BF SUPPLIED AS PAQTOP THIS 
ASSEMBLY. EACH SHALL BE >DEN T !FfED BY BAGGING OR TAGGING AND PACKAGED TO 
PRE 1/ENT DAMAGE TO FINISHES. AT THE TIME THE CDU IS DELIVERED TO THE SIC FOR 
INSTALLATION ITEM N0‘S 6 OR 48 AND 21,22 24.26 27AND 29 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 TO ITEM NO. 3 AND 40 PEQ NDI0022I9 

5. BOND ITEM NO. 31 TO ITEM NO. 4 AND4I PER ND 1002219 
4.PROCURE PER PS 2007222 CC/M)0R PS 2014142 (LEM). 

7. LEAK TEST PER NO 1002290, T/PEI. 

4.MOUNTING TORQUE FOR ITEM NO. 18 TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR ITEM NO. 32 AND 34 TO BE B-IO INCH POUNDS. 

10. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-4 INCH POUNDS. 

11. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE 15-19 INCH POUNDS. 

[D[S 12 - FDR REFERENCE ONLY.* MOUNTING TORQUE FOR ITEM NO. 21 AND 22 TO BE 65-70 INCH POUNDS 

13. HI CONTROLLED BY ICO MH01 -01302-116 
UNCONTROLLED BY UD-340-10000 

15. IDENTIFY WITH PART NO. PER ND10O2O19 

16. ADD THIN FILM OF SILICONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEM NOSBTHRU *7 
AND ITEM NOS. 35,SG,57 AND 51, AS APPLICABLE. EXCESSIVE GREASE SHALL NOT BE EXPOSED, CLEANING IS PERMITTED. 

17. TOR USE WITH -021-041-061,-081,-121,-131 AND 141 CONFIGURATIONS ONLY. 

is. apply aught film of silicone grease per scd ioo88£5,to the rubber sealing surfaces of 

ITEM NO.7 OR ITEM 49. REMOVE ANY EXCESS GREASE. 

19. 

20. APPLY SEALANT 1006338-003 TO COAT ITEM WO*S 18,19, 20, 29, 32 4ND33 AND THE THREE DOWEL 

pins aligning travx ands with a minimum overall thickness of.og and extend 

BEVOHOTHL: SPOTFACE AND OVERLAP the PAINTED SURFACE TOAMAXiMUM OF.12. sealant 
NEED ONLY EXTEND .06 BEYOND ITEM 20 ONTO THREADS OF ITEM 18. SEALANT NOTTO EXTEND 
BEYOND THE EDGE OF THE X-S TRAY FLANGES 0Y MORE THAN 06. THIS NOTE APPLICABLE to 
CONFIGURATION -071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT-|4|. 

21. ON CONFIGURATIOHS-O71 r O9fr101 t -UI,-l5l AND -161 APPLY SEALANT 1006336-003 TO FILL THE TWO 
UNUSED MOD NT IMG HOLES FROM FLUSH TO 030 BELOW THE FLANGE BOTTOM AND A 
MINIMUM OF .06 FROM THE TOP OF THE WASHER . 

22.ON CONFIGURATION-081,-121 AWD-I3I APPLY SEALANT 1006 3 36-003 TO FILL THE MOLES 
FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOVE* 

THE OPPOSITE END AND OVERLAP PAINTED SURFACE BY.12 MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND ED6E OF FLANGE By MORE THAN .04, 

23. ON CONFIGURATION -071 A HD ALL SUBSEQUENT CONFIGURATIONS BXCEPT-I4I APPLY SE.ALANT I0OGS38-OO3 
TO SEAL HOLES. SEALANT TO EXTEND. 06 MINIMUM ABOVE PAINTED SURFACE AND. I£ MAXIMUM 
RADIALLY SEALANT NOT TO EXTEND BEYOND EDGE OF FLANGE BY MORE THAN .06, 

24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON AND ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 

25. PART NUMBER 2007238-021,2007237-021 AMD 200723G-02I FOR ITEM NUMBERS 3LI3.ANDSI 

M4Y BE REPLACED WITH 2007238-011, 2007237-011 AND 200723G-03I RESPECTIVELY, AS APPLICABLE, 

26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR AN6LE COUNTER AND LOGIC MODULE, 2007139-041 MAY BE USED IN PLACE OF 2007139-001 (FOR -081 THRU 221 ONLY). 

28. READ COUNTER MODULE 2007140-031 MAY BE USED IN PUCE OF 2007140-041 (FOR -031 THRU-221 ONLY). 

29. DI6ITAL MODE MODULE 2007141- 031 MAY BE USED IN PLACE OF 2007141-041 (FOR -031 THRU 221 ONLY). 

-t 

30. PART NUMBER 2007238-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE. 

31. PART NUMBER 2007238-061 FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007238-051 AS APPLICABLE. 


NOTE 31 
NOTE 30 


SEE NOTE 25 


NOTE 29 
NOTE 28 
NOTE 27 


SEE NOTE 25 


SEE NOTE 25 
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I.INTERPRET DRAWING IN ACCORDANCE WITH STANDARD5 PRESCRIBED BY Mlt-D-70327. 

E.CMIT ITEM NO.il IN LOCATIONS NOTED FOR-01L-031.-05I, -071,-091 AMD —111 CONFIGURATIONS 
AND OMIT ITEM N0.5! IN LOCATIONS NOTED FOR -101,-151,-161.-181,-191,-201, AND-231 

CONFIGURATIONS. 


3. ITEM NO'S 4 OR 43 AND 21 22 24,24,27AND29 SHALL BE SUPPLIED AS PART OF THIS 
ASSEMBLY. EACH SHALL BE IDENTIFIED By BAGGING OR TAGGING AND PACKAGED TO 
PREi/CNT DAMAGE TO FINISHES. AT THE TIME THE CDU IS DELIVERED TO THE SIC FOR 
INSTALLATION ITEM NO'S € OR 48 AND 21,22,24,24,27 AND 29 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 TO ITEM NO. 3 AND 40 PER ND1002219 

5. BOND ITEM NO- 31 TO ITEM NO. 4 AND4I PER ND 1002219 
4 . PROCURE PER PS2007222 (C/M) OR PS 2014142 (LEM). 


7. LEAK TEST PER MO 1002290, TVPCI. 

• .MOUNTING TORQUE FOR ITEM N0.I8 TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR ITEM NO. 32 AND S4 TO BC B-lO INCH POUNDS. 


10. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-4 INCH POUNDS. 

tl. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE IS-19 INCH POUNDS. 

!2. FOR REFERENCE ONLY* MOUNTING TORQUE FOR ITEM NO. 21 AND 22 TO BE 65-70 INCH POUNDS 


13. M1 CONTROLLED BY ICO MHOI-01302-114 

14. [2]CONTROLLED BY UD-340*10000 


15. IDENTIFY WITH PART NO. PERND1002019 

16. ADD THIN FILM OF SILICONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEM H4SBTHRU »7 AND ITEM 
NOS. 35,3b,37,51,S3,AND54 ,AS APPLICABLE. EXCESSIVE GREASE SMALL NOT BE EXPOSED, CLEANING »S PERMITTED. 

17. FOR USE WITH -021-041.-041,-081,-121,-131,-141,-111,-211.-221.AND-241 CONFIGURATIONS ONLY. ^ 

IS APPLY AUGHT FILM OF SILICONE GREASE PER SCO I008855.T0 THE RUBBEH SEALING SURFACES OF 

‘ ITEM NO.7 OR ITEM 49. REMOVE ANY EXCESS GREASE. 


19. 

20. APPLY SEALANT 1006338-003 TO COAT ITEM MB'S IS 19, 20, 29, 32 AND33 AND THE THREE DOWEL 

PtHS aligning travx ands With a minimum overall THICKNESS of .og and extend 

BE YON 0 THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXIMUM OF .12. SEALANT 
NEED ONLY EXTEND .04 BEYOND ITEM tC ONTO THREADS OF ITEM 18. SEALANT NOTTO EXTEND 
BEYOND THE EDGE OF THE X-S TRAY FLANGES BY MORE THAN 06. THIS NOTE APPLICABLE TO 
CONFIGURATION-071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT - I4f AND-211. 

21 OW COM FI GUQATION5-OT1-091-101,-III ,*l SI t -lfe1,-181 ,-191,-201, AND-231 APPLY SEALANT 1006338-003 TO FILL THE TWO 
’ UNUSED MOUNTING HOLES FROM FLUSH TO 030 BELOW THE FLAN4E BOTTOM AND A 

MINIMUM OF .06 FROM THE TOP OF THE WASHER . 

22 ON CONFIGURATION-001,-IB,-131,-HI, "221, AND-241 APPLY SEALANT 1006338-003 TO FILL THE HOLES. 

FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOVE' 

THE OPPOSITE END AND OVERLAP PAINTED SURFACE BY. 12. MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND ED6E OF FLAN6C BY MORE THAN .06, 

tS ON CONFIGURATION -071 AND All SUBSEQUENT CONFIGURATIONS EXCEPT-14! AND-2II APPLY SEALANT 1006538-003 
‘ TO SEAL HOLES. SEALANT TO EXTEND.06 MINIMUM ABOVE PAINTED SURFACE AND.IZ MAXIMUM 
RADIALLY. SEALANT NOT TO EXTEND BEYOND EDGE OF FLANGE BY MORE THAN ,06, 


24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON AND ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 


Z5l PART HUMBER 2007238*021,20072 37-021 AND 20072SG-02I PuR ITEM NUMBERS 9^13. AND SI 

MAY BE REPLACED WITH 2007238-011, 2007237-011 AND 2007236-031 RESPECTIVELY, AS APPLICABLE. 

26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR AN6LE COUNTER AND LOGIC MODULE, 2007139-041 MAY BE USED IN PLACE OF 2007139*061 (FOR -081 THRU 221 ONLY). 


28. READ COUNTER MODULE 2007140 -031 MAY BE USED IN PUCE OF 2007140-041 (FOR -031 THRU -221 ONLY). 


29. DIGITAL MODE MODULE 2007141-031 HAY BE USED IN PLACE OF 2007141-ON (FOR *031 THRU 221 ONLY). 


30. PART NUMBER 2007236-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE . 

31. PART NUMBER 2007236-08! FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007238-051,-061, OR-Oil. 
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This npecifioattoa oorainta of page l la 32 taelaahra. 
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NOTES s 

(.INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mlt-D-70327. 
t, OMIT ITEM NO.II IN LOCATIONS NOTED FOR -011,-031.-051,-071,-091 AND -Ul CONFIGURATIONS 
AND OMtT ITEM NO.SI IN LOCATIONS NOTED FOR-101, - ISI, - »6», - 'SI ,-191,-ZOI, AND-231 

CONFIGURATIONS. 

a .ITEM NO'S 4 OR if AND 2! 22 24 24.27AND29 SHALL BE SUPPLIED PARTOFTHIS 
ASSEMBLY. EAC« SHALL BE iDENTiFlED By BAGGING Oft TAGGING AND PACKAGED TO 
PREVENT DAMAGE TO FINI5HE5. AT THE TIME THE CDO IS DELIVERED T° THE SIC FOR 
INSTALLATION .TEM NO'S € Off 46 AND 21,22,24,24, 27 AND 29 SHALL BE INSTALLED IN THE 
CDO AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 TO ITEM NO. 3 AND 40 PER NDIOOZ2I9 

5. BOND ITEM NO.31 TO ITEM NO. 4 AND4I PER ND 1002219 
4.PROCURE PER PS 2007222 (C/M) Oft PS 2014142 (LEM). 

7.LEAK TEST PER NO IOC2290,TVPCI. 

• .MOUNTING TORQUE FOO TEM W0.I8 TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR TEM NO. 32 AND 34 TO BE S-lO INCH POUNDS. 

TO. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-4 INCH POUNDS. 

11. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BC 15-19 INCH POUNDS. 

12. FOR REFERENCE ONLY* MOUNTING TORQUE FOR ITEM NO. 21 AND 22 TO BE 45*70 INCH POUNDS 

13. m CONTROLLED BV ICO MHOI-01302-114 

14. gjCONTROLLED BY LID-340-10000 

15. IDENTIFY WITH PART NO. PER ND1002019 

14 ADD THIN FILM OF SILICONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEM MCS.BTHRU »7 AND ITW 
6 *N05. 35,>4,37,51,55,AND54 ,AS APPLICABLE. EXCESSIVE GREA5E SHALL NOT 5E EXPOSED, CLEANING IS PERMITTED. 

17 FOR USE WITH -Oil -041 -041. -081,-121,-131,-141,-111 ,-2H,-22l, AND-241 CONFIGURATIONS ONLY, 
tg APPLY A liGHT FILM of Silicone GREASE Pe6 SCO I008855.T0 THE PUB8EH SEALING SURFACES OF 

* ITEM NO.7 OR ITEM 49. REMOVE A.W EXCESS GREASE. 

19. 

20. APPLY SEALANT 1006338-003 TO COAT ITEM NO’S *• *9, 20, 29 32 AMD33 AND THE THREE DOWEL 
PINS aligning TRAYX AMDS with a minimum OVERALL THICKNESS OF.Ot AND extend 

BEYOND THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXIMUM OF .I2^SEALANT 
NEED ONLY EXTEND 04 BEYOND ITEM 20 ONTO THREADS OF ITEM 18. SEALANT NOTTG EXTEND 
BE YONDTHEEDGE OF THE V-S TflAY FLANGES BY MORE THAAT06 .THIS NOTE APPLICABLE t 0 
CONFIGURATION-071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT - 141 AND-211. 

B. OKI COKIFIGURATIO»IS-O71-O9frf01,-lll,‘l**.-'l»'i* | 8*.'W','2 ( M,ANO-2>l APPLY t00fe}56-00} JO FILL HE TW 

UNUSED MOUNTING HOLES FROM FLUSH TO 030 BELOVA/THE FLANGE BOTTOM AND A 
MINIMUM OF C6 FROM THE TOP OF THE WASHER . 

22 ON CONFIGURATIOW*O0*,-I2li'l3l,-ITI,-22I, AND-241 APPLY SEALANT 1006338-003 TO FILL THE HOLES. 

FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 
THE OPPOSITE END AND OVERLAP PAINTED SURFACE BY,12, MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND ED6E OF FLANGE BY MORE THAN .04, 

23 ON CONFIGURATION -071 AMD ALL SUBSEQUENT CONFIGURATIONS EXC6PT-I4I AND-211 APPLY SEALANT 100 538- 3 

^ TO SEAL HOLES. SEALANT TO EXTEND 06 MINIMUM ABOVE PAINTED SURFACE A<UD IZ MAXIMUM 

radially . sealant not to extend beyond edge of flange by more than .op. 

24. SEALED SURFACES TO BC CLEANED BY DEGREASING USING FREON AND ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 

25u PART HUMBER 2007238-021,2007237-021 AND 20072SG-02I FOR ITEM NUMBERS ^I3,ANDSI 

MAY BE REPLACED WITH 2007238-011, 2007237-011 AND 200723G-031 RESPECTIVELY, AS APPLICABLE. 

26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR AN6LE COUNTER AND LOGIC MOOULE, 2007139-041 MAY BE USED IN PLACE OF 2007139*061 (FOR -031 THRU 221 ONLY). 

28. READ COUNTER MODULE 2007140 -031 MAY BE USED IN PUCE OF 2007140-041 (FOR -031 THRU -221 ONLY). 

29. DIGITAL MODE MODULE 2007141-(SI MAY BE USED IN PLACE OF 2007141 -041 (FOR -031 THRU 221 ONLY). 

30. PART NUMBER 2007238-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE* 

31. PART NUMBER 2007238-081 FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007238-051,-061, OR-Oil. 


NOTE 31 
NOTE 30 

NOTE 25 


SEE NOTE 29 
SEE MOTE 28 
SEE NOTE 27 


SEE NOTE 25 


SEE NOTE 25 
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% 

TABLE IV 


OSCILLATION OF CDU READ LOOP 


I CONDITIONS 1 

Carrier 

i* O 

- 1 

_ 1 

Resolver f1 

F Resolver Excit (V rmsl I 

IX 

16X 

IX 

[ 16X 

IX 

18X 1 

V/J u v W f 





0 

( 

) 

45 

0 

30 

28 

-10 



45 

0 

31 

t 

>15 



45 

0 

27 


0 



47.3 

45 

23 


-10 



47.8 

45 

23.5 

{ 

>15 

0 

47.8 

45 

23 

28 

1 FINE SYSTEM 





0 

±20 

0 

0 

38 

33 

0 

>30 

8 

0 

28 

24 

0 

m 

-20 

0 

0 

28 

32 

0 

m 

-20 

0 

0 

28 

24 


3.1.21 Thermal Stability. The assembly Aall meet the requirements of 3.1.1, S. 1.8.1, 

3.1.10, 3.1.12, and 3.1.20 with the assembly mounted on a cold plate and Interface temper¬ 
ature maintained at 50* ±3*F and 110* ±3*F. 


t • 


3.1.2.3 Noise 8uaoeptib ility. The EC DU IMU and OPTICS Axis Read Counters shall not 
change states as specified when the IMU IX resolver sine and cosine Inputs are exposed to 
noise. The noise Inputs shall be a ±240 ±10V peak damped sinusoid, with a carrier frequency 

of 330Kv] C ± 20 percent when applied to file IMU IX resolver Sine and Cosine Hi's Common to 
Mne and Cosine Lo's Co mm on; and with a carrier frequency of 830Xff x ±30 percent whan 
applied from each individual IMU IX resolver Sue and Cosine Hi to Power Le. Read Counter 
state change indications shall be 'CDUZtor "2 11 resets" as defined below. The input amplltud 
threshold for ’CDUZ" or "2 - Resets" shall be measured if either or both occur. 

Definition of Read Counter 8tate Changes 


*CDUZ" shall be defined as a si mult aneous reset of all set Read Counter stages. 

"2 11 - Resets" shall be defined as a reset of the 2** Read Counter stage only, when the 
2 11 and other Read Counter stages (Including 2 7 thru 2 11 ) were previously set. 


Failure of an EC DU to meet the requirements of the Noise Susceptibility Test shall not 
constitute cause for rejection. 


3.2 PRODUC T CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007222 and all drawings snd engineering data referenced thereon. 
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- ' % 

9.2.2 Standards of Manufacturing, Manufacturing Process and Production 

2.2.1.1 Continuity and DC Resistance. Hie resistance between die pins specified In Table V 
shall be as specified therein, when the resistance is measured on a millirac ohmmeter type ' 
MV279-C, or equivalent. 

* ... 

% . . * 

TABLE V 

« 


CONTINUITY AND DC RESISTANCE 


siniiAT 1_E&&!_-_[_ Resistance fOhma)_I 


HI 


Min. ! Max. 

m fin VDC - 0 VDC 

198 

236 

600 


Vm VDC - Chassis 

126 

639 

100K 


0 VDC - Chassis 

226 

639 

100K 


+4 VDC - 0 VDC 

422 

119 

6K 


+4 VDC - Chassis 

422 

629 

100K 


Pitch 8P8 

227 

227 


.6 

Yaw BPS 

427 

637 


.6 

cm fi 2B VDC-0 VDC 
\+28 VDC - Chassis 

226 

426 

800 


226 

629 

10QK 


Pitch Error 

424 

624 


.6 

Yaw Error 

136 

296 


.8 

Roll Error 

436 

696 


.6 

068 +28 VDC - IS8 +28 VDC 

336 

136 

IK 

1 

IS8 +28 VDC - OSS +28 VDC 

126 

336 

IK 



2.2.9 Weight. The maximum weight of the assembly shall be as specified In Table XII. 
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4.S.1.S Prerlbration Tests. Prerlbration testing shall include 2. 1.1, 2.2.1 and 2.2.2.1. 

4.2.1.4 Final Klcctrlonl Taste. All tbs teats specified In 4.1 «xoept3.1.21 and 2.2.1 * 
•hall be performed as final electrical testa. 

4. S. 1. • bpnte. UbIm. ottwrwf i»o 1fU <1. the aMambty .hall b. ft.il m|h th. folloir- 

tai Ifito. 


*• *•" * ■»„ MX. *4. 0*0. S me Mhufd, II. tab. • vtle dafraM. (k. 4.1.1.1.1). 

k. ■ SOU Tdo 

* 

e. 29.00*0. 22V rms, 900. 0*1.0 ope System Bsferenoe, synchronised to SI. 2 Kfrps. 

d. Blmolated reeohrer ays t a m e oonslstlnf of the tollowiif: 

(1) IX Besohrer, 29*. 2SV rme output, Oar phase 

(2) ltX Beeolrer, 9*. 05V rme output. Oar phase 

(2) S4X Besohrer, la. OSV rms output, 90*9* phase 

* 

e. Clock pulses as specified In Tfcble I, Type L 

» 

f. AA# c pulses as specified In Table 1, Type n, gated In non -rep e titUe pulse hursts 

1, 2, 4, 9, 16, 22, 22, 64, 122, 222, 224, 222, and 2222 pfedees'psr bank. 

g. All mode Inputs ahaU be 2 VDC through 2K*10% enoept GAGB OVEBB1DB which 
shall be 2 VDC (ON) and through 1 Meg (OFF). 

4 

4.2.1.6.1 DC Stability. Bach of the following tests shall be ran with the a22 rd© supply 

voltage adjusted to 22.0a0.6 vdo and then repeated with the voltes adjw md to 24.0*0.6 rdo 

except 4.2.16 and 4.2.24. l.e which shall be tested at 24.2A2.6 vdo and 34.0*0.5 vde. All 

other tests shall he inn with a 29*1 vdo supply voltage exoept 4.2.2.1 whisk be run at 
22.0*0.6 vdo. 


4.2.9, 4.2.9, 4.2.19, 4.2.11, 4.2.14.1, 4.2.IT, 4.2.21 (as specified 
therein), 4.2.22, 4.2.22 (as specified therein), 4.2.24. 

4.2.2 Purge and Fill. The assembly shall be Internally dried and maintained, the 
following procedure, at the time specified la Figure 6. 

a. Evacuate head e r to 0.2 atm osph er e. 

b. Fill to atmospheric pressure with dry nitrogen. 































m 

•10 

600 

006 

607 

606 

Lo 

•10 

•00 

606 

807 

606 

Shld 

410 

400 

406 

407 

406 

Hi 

•10 

300 

306 

307 

306 . 

Lo 

S10 

300 

306 

007 

306 


110 

100 

106 

107 

106 

HI 

•OS 

604 

603 

60S 

601 

Lo 

•06 

604 

603 

60S 

•01 

8hld 

406 

404 

403 

403 

401 

► 

306 

304 

303 

303 

301 

Lo 

306 

304 

303 

303 

301 

Shld 

106 

104 

103 

103 

101 




















































































I 4 4 


i . ■. . ." 

1 i' 1 ■#. 8 y - 1 

</' .y.*’'**A ?*<•,.. . 11 « ASv'S? 

V ? * ' !• J f ‘It ^ 




.i > ■ v . i,. 

. fyyf if ■.• *r i; ,'>*••*• 


.•.;; i,£ :■ •■ m V ■, 'v>' •' 1 . ■■ •& , *. c •*■»*. > t ; '*• •; > yy •? - ..': ■; *. 

« "_ *..' .'<• '• ^ i i\ y , ■* - • ■* . y ! >'} * '. •■*•' * y-.t-, - ■ 




>r; S _J> h *> < r • f - ■ s ' t 






. ; s.-. ■ ::-k 

■■■". ..- ■:■■■ i-fir” 

'y":^r ''’ASP'S'7 y: --f - " ASSESS; \0M> 


, ,< v •;■; 
,.v ' 








\Vv -AS-A $, :.S •. f 

••A.', • 1 . *vA . k y* ' > A* : * ' •• . *" 


’ 1 


* v 




-s '*fc 




r .■ / 


** : T' * a* •*’ :\-^fyyr:f l * ,>A •: 

, <1. • J:» 

A'A "7 


, ,- s . .* : -y ? 

I ■ ■.. I .■, .•■• .1; ■ '■% • .-i 

..... • . iV, 












... ■ ■ X ' f.‘. .. : .1 *•.:■ 

' - T 


'll'. ^ 

' * 4 7 T 








! 




• i; «• . • .■./■■ ■ 

. t • ^ 1 ■•"* ’ '4H«4-- • • .«-• 

.... . • , t.. • ' ■ 

■/'........ .:>• yyyy-:r..,:yyyr&y.yy 


. *.. \< < 4 J ^ 








• 9U. 














' ! . 

* 

(■ ■ •'■■■■ ■ 


. ,? v 


I 

£ . 

1 

&- .v.„ ... 

''-vs';, i, \ < -. v.i- ■'i-..'V'ii-ii?'. 






■ p * i 1 

» 






* - ,rt k 

1 ■' ■ v ’ 

•/”*' * I-' ' r 

r ’ - , ^ C, 

» 1 « -* 

, . ■ *V.vfl ; '*-l • ■..«•. « ■ " ■' 

, , r *- 

' • - <, * ' 






* 




ft 




^ - 

. ; 


* f 




M 1 ' 


1 '* },K ' \ f 1 ’ 

■ ...... > , l ! "' ■ .I-. '. i , • .. .. 

.. . . y, 

■ * 4 ‘ S’ 


' ' * 1 . ^ ~ ' ■ ’ , 

t ' ' "•**»• L t - -1c.-.- - 

' ! ’ ■ J ’ *’i‘‘ ' 


wy -- ■+ • ■. : • .-. ■.■i-f'-zr: 

f:-^yr/yy]M 

■' ' 'f. * 

■i* i, *\ 

■k'* V .'. 1 . ' . • ,;v. * Ii‘ • 




* * 


■■■■■.■■■'.■ " ■'■■■• ■ 

’ v - 

' , / ‘ ' * 

v-;.w' .-t''•'“‘V-’w•*; 

- ► > <<* 




---"S 

^ ’ 






i* \ i»- <|> i 

• ^ ’ , 1 - . 


“ f ‘^r If.Vr, - .‘7 ‘ J ’> , 

11 n itr . ; , 

r , 


: : 

“? R.. 

' 1 ■ ¥ >«'.'• ^'L * 

v, v . * "ty ' ”f>5 


■ - 


" ‘ w t 

.■■■-■■■ v ■ ■*■ ■. ■■ 

y '' ’' ■’• 


, j «.(£ - -. ji 

• , ' ■S ' > * 

if‘S 










‘ ’ I 

* 






It 


n ^ - fi v » I » 

. ,||. S '' - IS***^^. 

v : ..'• ^ . J ,M ' ■ .'.f ,. 




■ ■ ' ■ ■ !, t 
, . - ‘ r ff\ 

v . r s ,. . ’ 

, , - ' S < S*'f 

'■■.Vf -.:«.■ , .f;.. 1 '!:.. \.«. . . :,■■ I. .:.■'<.! 

'7'. "j. 4* 7 l 

■ ; • f; 1 
• ' 




, tyy'cyyzfy^ [ ■ . p|T '• 

' ’ f V 111 - 'V. ‘ , 


^ Cy’ ,* , , 

% . r t -. : .'" 

A ^ 

‘ 1 , , 

* • s-.^-v 


r r" 


i'..;i:...'.. .... . .,..c .; ..|... ■ 

. K ' 7 



' I 




^ 5.' 


...8, ?. *- ' ’ 






, 4 


* • w-* . 



I *■’' * 


t ■ 
' ■. 




’■y. 

.. : ..v, ■ 

;i \ 


' irffc 




. •• . • - */ >• " •'.. ?/' • - 1 • a?' . r-o* r.* v -: .. Y —^ v v > '. ; .-tvv ... •••* • ■ 

" > \ ** ;* . •■*-,. *S(p • i-.-... , 

■■ x\ Vi v * 

'.:■■■ •»’ — ■ i .. ‘.'.I '■"" '. * ■ •••* .■• •" ' ' I ■ .. ’ ' ' S * ■■■.,■:. :> .•• 




v 1 ... V” t:. 


, 1 ^ ' " J ‘ 

- - i a 


,n. •. 

'i L ^ -sV 

* . ' 1 - 1 iCm 

'' 1 ' 1 «*‘t 




• (:■ ,■ : ■: 








............ ., .. . ,■■"€. .^iv S 

*■/ r ‘ r . " J 

p:"yi-f vy?. 

J. .'■ ' I' .:•! 1/ i' 1 . ... £m • . .' ./i$ 

" ' 1 








' ^ ,U j 

_ ^ '7^ 

1* t ’ ^ 
■l" ” ■ 


... i 

' , * 

*.. # : ' 1: # 


t 

■ '.■■■■■■' . . :i.*.::- ■'•■■’ ■: 

.; ■ ■■. .. ■- l :.|.l-:«. 

■ y-;-' 








f 



.. ■■ ■ • J.l:' 

i- 

.. i i.,‘ r 

' ; v yyf:0SZyf‘Ml 

-■< ,i t 


. ' "■ '.I, V* 

, H 




'A .V 'V ' ' ' ' 1' ' • . 1.' . ... ■*•»»■■. . > *' ... / * V ^ 

J. ; I “ ’ J . ^ ■ 1 " 1 y, J ^ 

" : , r " I 1 ' * * , ( " . -V A A'# 

' J. , 1 . . - - 4 - , ■ 4 J s ’ S-: -.-yyym 

' W| *f » » ♦ 1 i ’ ' e» W - i ' ^ r* * V ttfi T t 4 -I- ; 


■A'.... ,.'. . \ .a ’ ■ v . . .t».: ..■0:.‘ 

5'^'= "iv-v:V'VV'-fS.sISs!J|!!pl' y ■■■:■.?. 

' "I., ■.' 1,1". ' • * ''..",1 ' i ... I ' i" . " .''.• 'f .\i i‘ is k' Jj 

aS.; V ; VV|-' L yf ’V : v ; -^ VfS? 






. ... 






• 'S' v y-■'■/} * i 


.. ■'..."., >. Y •' ' ' *i~* >*• /j.J' 1 

■ " ■ ':»•■' ..■ i. 

1 -* : 4 4 




' : 1 - y ! * 


» i 


1 . 
i { * *7 \ i 

*: • • v-V- . !%:5^i{i*fr a "• • 


.1' ’* j “ ^ 

• x> . .,«■ ^ :> • ■a •, -S'. ■ • . ;• ‘•Vuaav -• ..> i.*,u,^ 'i.s.A'/v -fr 

. ia 

■ : fy hy/:c:\- : ^y-yfy:.y ■ ■ ■ ssg« 

* i S S " ’ /! 

7 ; 7y : . .^V.,: 7!hA : s7v : :A ssi;- : _._ ; r:;vvIf 

1 ' ' . ' * V * ■ . J - r 1 . ’ J. 

s. ...*. . . >. ?: v 


r * v - 






! ■'■■: : A W, ';;.. -...V-A.' 1 V’:.': gV./;-V. ''A-',-; SS A' VAP-V : -VAA : A ; gA Vi 

11 , ^ ‘ ' * ^7 ;s A 

■ , • .. . " , ' , '.-'H'■■■'■■ ■ .. ' “ a y I 


‘4 

. .:■•■ ■ I. t f"'i 

’ ... .. ■ .. . i 'v:.. 

• ---Uj 






a. a: ( ; y:yyyyyrg%. 

- 'i .' V ... 








- * 





















*. T i ■ «y y , r ’ * 

ilA;y=-• • A' 1 #« v • ■ vi yVi a ' : ; /- .??• <Aa- v ;a r +• •■ 


; ^ ■/? 

.. I ■■■■";.. •■*. • ■■■«< . 




.fC' ' .I’":.... J ■" ■ J ■ A - i-X. ,!'■ -I " . ■>. -■ ... '■. * ■; ■; > . . . -.v. v 

APOLLO GWf Specif! 
* K2007222 REV AO 

t % * '* / .- t ' ^ ' ; 


r tf V r is L. 1 . ■.,! 


’ \ - .n _ 

I tftLt. -f r 

'■ ■■■.' ■ •' r. '!•i |. ■: 


s , -7* w 


“ 1 ’ - * i - • ' 

' Jit ■ 


sivT.* *.'*,! .."> . . I.jb, 












f : 


i 1 j - A i 
^ , ' • . 1 


. ’n. 

■ * ii: ••• 


7' "A 




- n+i 












* r ^ * '* * n 








• 




... * 




.. <1- •: • 
'. ' %% 






,$***‘^ 












Y •» ^ x 






- f ’ *# • • ■ . ‘ 






. « ... in - > c 

* >* - 






. Jj" 

■:■’■...!« ■ ' ■ .. . 

r , 


A f ..U 


x , y 












■1IA S - ■ 

'. .Ii', 

- y i - 

i*,’ 

■•/ "■'* 

: ,* 


■ l: I-■ 

( .. I ■■■ ..... 

...;.. •./ •!. . !t )l . *. • 


>.. f, ...... •./ •!. .,.< )l . *. • 

i-T - , 1 r 

s ‘i 

: a 1 






'* m v l 

'« .. y' ,, . 1 .,i- . 








1 6 ’ J t 


■4.; .;. . J. -1.. 

• . n'cj, 1 .1* P' VWC. ,* 


< - r ^ A 




-v x - , T -'» , , .f A <v 

>Vl - ’ * 9 * / i k ^ » - , . 

• r ^ ^ ^ * a- 1* ' - t I. -t - K ' ■* 

• i>; 5-f:'S^'.-Sr/Sr v -;-.i:j;5 ^V':A i; a : •■ .4vy,:i CyV.. r yfya 4 ■ r’;*?y /•;. • * vl ■' • a ,••-.* i ' ! . . . 

. .7**'..■. v *';V;. : :r ; <v * v :*Vj'V'V'Ay;-yfVy;■" \,r'A-***/'.?if. ( .A• '?*:• f ‘' ; . s V 1 "' 1 '• r';'-. ; ( ^ 1 . V 5 . . * •' *;■ V.j . *..' V : ^.jv‘ v,: 7_A \; .* .. 






• v:. • .■ ,i ;a|p ■.. .■ vi.. ■■ ■: , .■%.. •■<. 


'-vVV-'.■ vyvy; a .: yyy vsvy... v; ' ,.; ;tv..v v ' :* 












t 








: rl r •*l'^ 


i i * 




•’ - V . ■; .g’ • • ‘/f ‘ • 1V . •• ' y 'i% •!, t ^ \ :& •>- '■ 

•" \y : '* ■ ; i: A’ ■■« ■ 'j - ’>A■ ■. -;yi ;■ ? 








, *u- *• 

^ , 






» ■*• * 1 > W.1 


; ‘ ; .!f 


g>-‘ - 












ii;:.;g gS!|Si|||iSaiis7; 

■ a: *y- 

y "’V ' ( 7 "; .'' 


v * *£V' r 

> is. 


' ; A- ¥ , ■ - • 




I < "H. 


’i >,' 




’jMx 








,, .,.^..,..v- ,!■■■ -iViV-, f .;.Y.•I", w;,.•*>.-.T... 

. :.. ,. :'i ■ .. ,■■'■■ » ■■.': ■ .■:.. . - i .'.ii 


I* 1 ' 4 W M 

, < 1 F 1 s&A, 


I..J .-...< ' 4 ‘’t> 












































































































































































































APOL1X) G4N Specification 
1*82007222 REV All 


4.2.7 CA Rat* (IMU). With the IX iMolvtr set to 9* aad the 12X Motor set to 180*. the 
Pj pulses shall have a puls* width of 4*8 peec and shall be spaced 72*4 peso apart. With CA 

and ECE applied, the Pj p al s ea Shall have a pulse width of 4*2 pane and shall be spaced 
122*2 pace. * ■ 

4.2.2 TVC Read Counter Lock (Optica). With the 12X <8H) or 24X (TR) resolver set to 0* 
sad CDU Z momentarily applied, the read counter shall contain an angle of (F. With the 12X 
(SH) or 24X (TR) resolver advanced to 11.22*, the read counter shall r*w**mim an «n ff u ai 
li. 22* 41 bit. With TVC applied, followed with a CDU Z, and the 16X (AM) or 24R (TR) resolver 
set to ST, the read counter shall remain at 11.22* *1 bit. With CDU Z lemoved, the read 
counter shall contain an angle of 90* *1 bit. 

4 

4.2.9 Fine Hit Sine 

4.2.9.1 IMU and 8H. With the IX (IMU) and 12X reaotvera set to r, CDU Z applied, the 
12X receiver adjusted to obtain a Fine Error null, then advanced 0.028*, the Fine Error TP 
voltage shall be 12.78*8.22 mew ms, jr phase . 

4.2.9.2 TR. With the 24X resolver act to F, CDU Z applied, the 24X resolver adjusted to 

obtain a Fine Error TP null, then advanced 0.044*, the Fine Error TP voltage shall be 1*. 72*8.22 mv 
ma, w phase. 

* 

4.2.10 Coarse mt Stas (IMU). With the lX and 12X resolvers act to OP, CDU Z applied, 

the lX resolver adjusted to ob ta in a Coarse Error null, then advanced 2.8*, the Coarse Error 
TP voltage shall be 00*7 mv rms, v phase. 

4.2.11 Schmitt Trigger Threshold Levels 

m 

4.2.11.1 Flee Ternary. With CDU Z applied aad the 10X (IMU, 8H) or 04X (TR) resolver 
angle increased from e Fine Error TP null m» til a stable 000 ppe pulse Irate appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall ha 22.22*8.22 mv me, t phase 
end the net increase in the 12X (IMU, SH) resolver angle shell be 0.121* *0. OtT or the eat 
Increase to the 64X (TR) resolver angle shall be 0.008 * *0.010*. 

4.2.11.2 High Ternary. With CDU Z applied and the l&X (IMU, 8H) or 04X (TR) leeotver 
angle increased from e Fine Error TP null until an 000 ppe pultt train appeals at the High 
Ternary Schmitt TP, the Fine Error TP voltage shell be 0.40*0.10V ms nd the eat increase 
in the 16X (IMU, 8H) resolver angle shall bs 2.20* *8.44* or ths net increase te tha 64X (TR) 
resolver angle shall be 1.10* *0.22*. 

4.2.11.2 Coarse Tsmaw v tn|i tfcf TT 

from a Coarse Error null until an 800 ppe pula# train appears at the Coarse Ternary 
TP, tiie Coarea Error TP voltage shall be 128.0*24. Omv rms,* phase and tha m a r aa error 
angle shall be 8.4* *1.4*. The 188 22V 200 ops reference excitation aad IX resolver standard 
excitation shall be maintained as c lo n e to the nominal value as possible during this test. 

4.2.11.2.1 Coarse Ternary (IMU) Type IL With CDUZ applied aad the IX resolver angle 

increased from a Coarse Error null until an 200 ppa pulse train appears at the Coarse Ternary 
Schmitt TP, the Coarse Error TP voltage shall be 145*15 mv rms, v phase and the Coarse 

Error angle shall ha 7*0.8*. The BS 22V 200 ope reference excitation aad IX resolver 
s t a ndar d excitation shall be maintained as close to the anminmi value as A»«*n g this teat. 

21 
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4.9.11.4 Ambiguity Detect (IMU). With CDU Z applied tito 1CX resolver eet to 0* and the 
IX reeolrer increased from lit* until an 800 pp* pulae train appears at tbs Ambiguity 
Detect TP, the IX reeolrer angle shall be 190* OS’. The pulae train ehall to 

until the IX reeolrer angle la increased to 240* nr. 

m 

4.9.19 Speed 

4.9.12.1 DID. With the 10X reeolrer set to r, the IX r e e ol rer net to 112.5* CDU Z 
applied, the Coarse Schmitt (Cj) pulees ehall disappear within 4 eenowia after CDU Z in 

removed and the rer«u counter shall oontain an angle of 112 . 2 * el btt. 

4.2.12.2 Optica. With the MX (SR) or 64X (TR) reeolrer set to 17f and CDU Z applied, the 

Pine Schmitt (Fj) pulses shall disappear within 1 aeoond after CDU Z is remored and the send 
counter shall oontain an ingle of 179* al bit. 

4.2. M Computer sAOq Puleee 

4.2.19.1 HIU. Witt the IX reeolrer eet to 0* and the 1IX resolver eet to Mrjggt, the 4 Af n 

signals sh a ll hart ths characteristics specified in Table 1, Type VI. ® 

4.2.12.2 tytloe. With the 1SX (SH) er 04X (TR) reeolrer eet to (P, the +AI \q and signals 
shall hare tha characteristics specified in Table I, Type VI except PRF ehall not be a require* 
amt whan tha di git isi n g loop la set to a 100 ope limit cycle condition. 

l.t.li OD O Failure Detection. Unuccd 10X and 64X reeolrer ti*uts shell be excited by ' 
oenMctlng a 2F rn^t phase 91 (IMU) and 80ai* ph as e voltage to the unused Coe MX (TR) 
and ’*4X lapels. 

* 

4.9.14.1 Fins Error Fail. With tha IX (IMU) resolver eet to 0.000*, CDU Z f fH +d and tha 
16X or 24X reeolror act to 9.000*. no fail signal shall be generated. With the 

MX or 04X reeolrer Increased to 14.000*, a fail signal shall be generated within 1 to 10 aeoenfe. 

With CDU Z removed, the fail signal shall o s a aa within 1 asnnnri (1.2 neaanda at 24.9*9.2 rde 
applied, per 4.2.1.5. a). 

4.2.14.2 Coarse Error Fail (IMU). With the MX reeolrer set to r, the IX reeolrer set to 2T 
and CDU Z applied, no failure signal shall he generated. With tha IX reeolrer ‘-fmiffrd tc 99* 
and 16X R. S. set to 180 degrees, a fail signal ahall bs generated within 9 te • see. 

4.9.14.9 14 VDC Fail. With the r eso l vers set to 0*, no fall signal ehall he generutod. With 

the 14 rde TP voltage adjusted to t.OnO.l rde, a fail signal shall he generated within 9* to • 
seconds. 


4.1.14.4 Co. (# ) FM1 (IMU). -■- rritliilln H 

the 1CX rraolvar adjusted to UV raw, ao tell algra! .tell b. |»wr«M. With tte mtMmOam 
reduced to fcelV rms, a fall signal ahall ba gens rated within 2 to 9 eeoondk. 

4.9.14.4.1 Coe (# -*V) Fall (OPTIC*). With the MX (91) or 24X (TR) receiver eet to r end the 
reeolrer excitation reduced to 26.0el.0V rms, no fall signal shell be generated. Wtth the 
excitation reduced to 9*1V rms, a fall signal shall he generated within 2 to 9 uniada 
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4.3.14.3 Limit Cycle PaU. With the IX (IMU) resolver set to 0% the 1«X (IMU, SH) or 44X (IK) 
resolver Nt to 335.00% CDU Z applied, and a 100*1 op* limit cycle Input signal applied aa ahown 
In Figure 5 or equivalent, no failure signal ahall be generated. With 100*1 opa limit cycle signal 
Inoreaaed to 300*3 opa, a Limit Cycle Ml algnal ahall be generated within 3 to i aeaeada. 

4.3.18 D/A Convertor. With mi EC Enable (IMU) or D/A Enable (option) applied and the read ’ 
counter oountod up and down la accordance with Table S, the AC and DC DAC output* ahall be 
aa specified therein except that the DC DAC output ahall net be present for the IMU until 
8 IV B takeover and SAT CON are applied and ahall net be present for Option until TV C and 
AUTO OONT are applied, lbs IBS er OSS 38.0V rms, 800 ops enaitatlen shall be maintained ae 
eftoee to the nominal rains ae possible daring this test. 

4.9.1$ A/O to 0/A FMdMMk Loap 

* 

4.3.18.1 Mil Axes. With the IX mid 18X resolvers set to 0*, CDU Z momentarily applied, 

CA Enable and Error Counter Enable applied and the 18X resolver adjusted to produce a read 
oounter reading of • bits, the D/A AC Error voltage ahall be 0.0133*0.0016V rms, r phase. With 
the 16X resolver adjusted to produce a read oounter readti* of 16 bits, the D/A AC Error voltage 
ahall be 0.0366*0.0016V rms, v phase. With the 16X resolver adjusted near 386.8* to prodnoe 
a read oounter reading of -16 him, me D/A AC Error voltage shall be 0.0366*0.0818V rms, 0 phase 
Repeat test without CA Ena b le applied. The D/A AC Error shall be slO mv rms max. 

4.3.16.3 Optics Axes. With the 16X (1H) or 64X (TR) R.8. set to 0% CDU Z momentarllr 

applied, and a D/A Enable applied, tbs D/A AC Error output shall be 10 mv rms max. With 
the 16X (111) or 64X (TR) R.8. adjusted to prodnoe a read counter setting aa shown below, the 
I/A AC Error shall be as shewn in Table XL „ >, 

TABLE XX 
DAC AC ERROR 



4.3. IT Coarse Align Amplifier (IMU) 

4.3. IT.I Fine Error Cain. With the IX resolver set to 0* and the CA mode applied, the 
16X resolver shall be adjusted to produce a minimum mil at the Fine Error TP, With the 
16X resolver angle increased 1.760* from the 16X null angle, the CA Error output voltage 
ahall be 48*5 mv rms, 0 phase. 

4.3.17.3 DAC Cain 

a. With the IX resolver set to 0* and the CDU Z mode applied, the 16X resolver ■HsU 
be adjusted to produce a Fine Error TP null. With the CDU Z mode removed, the 
D/A AC Error output shall be 10 mv rms max. 
































TAM IK (Oeotlmai) 
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b. The requirements specified in a. shell be 
in Table DC. 


lor each fine system angle epecifled 


e. With the IX (IMU) and 10X (IMU) r ea der s adjusted to obtain the read counter bits 
of the coarse system specified la Table DC, then re adjust ed to obtain a null at the 
Coarse Error TP, the angular difference b et w ea a the final DC r ee oi ee r settle and 
the DC resolver angle specified in Table 01 shall be ealonlated te be lees than O.r. 

d. Tbs test requirements specified la a. shall be amt lor each eaaree system angle 
specified in Table DC. 

4.2.22 General Null. With the IX and 1€X (IMU) or 1SX, MX (Optics) resolvers sequentially 
adjusted to the angles specified In Table m, the Ad q pdsee shall be generated as specified, 
el bit, and the Coarse and Pine error TP voltages shall be as specified. 

4.2.23 Coarse and Pine Amplitude and Phase Variation (IMU). With the IX and ldX resolver 
input angle, exci t at i o n end pe ase shift adjusted as epecifled in Table IV, the CDU Dead Loop 
shall not oscillate. Oscillation in the coarse system shall be tested by adjustli« the IX resohn 
angle plus and minus 0.1* from the angle specified in Table IV. Oscillation in the fine system 
shall be tested by adjusting tbs 16X resolver angle from V to W then back to 0* . The ooarei 
system shall be tested first at 2S.0e0.ft vdo supply voltage, then retested at a 94.0e0.ft vde 
supply voltage. Tbs fine system shall be tested at a SS.Oel.O vdo supply voltage. 

4.2.24 Thermal Stability. The assembly shall be mounted on a oold plate. Tbs ooid plate - 

CDU interface temperature shall be monitored by four interface censors mounted as shown la 
Figure 2. The oold plate temperature shall be adjusted until any one Interface sensor reaohes 
80* iff and maint a in e d there during the cold soak and teat period shown in Figure 4. Urn 
eoldpiate temperature shall be adjusted until aone interface sensor reaches llOarP 4nd 
m a in t Hin e d there during the hot soak and test period shown in Figure 4. The four interface 
sensors and six internal sensors shall be monitored eontbmenely throng eedDv Mrfteectmk 
The iderfaoe temperatures must be within 47 to 113*F and the Internal temperatures must be 
between 41 to 120*F throughout so a king and testing. All the interface sensor temperatures 
shall be within 10*F of each other. Power shall be applied continuously through and 

testing. The CDU assembly shall be covered by an limulating box (lined with 1 Inch thick 
polyurethane foam or equivalent). • 


4.2.24.1 Electrical Test. Tha eleetrioal testa shall be performed with the do supply volti 

adjusted to 22.000. ft vdc (24.0*0.5 vdo lor para 4.2.24.1c when the temperature is 0048* p 
pad 24. bed. ft vde whan tha temperature is 110* eft*F. The Tlintrlsel taels phMLemmlst of tt 
fsltawtag tests p e rform ed during tbs intervals shown in Figure 4. 

a. Basic Null (4.2.4) 




Fine Ternary Schmitt Trigger Level (4.2.11.1). The tiiedume oaths 10X Receiver aiglo 

■ ES&FiSff “T -«*•—«» t». fu. 

D/A Converter (4.3.18). Use Table X instead of Table 0. Tbs IBB and 068 28V rms, 

800 epe excitation sh al l be maintained as dose to the nominal valtm as possible durlig 
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d. Computer *A8 Q Pulaea (1.2.12) 

•• Coarao and Fin* Amplitude and Phase Variation (4.2.23) (IMU) 

*• 

TABLE X 


D/A OUTPUT 



4.2.22 Weight. The assembly ahmll be weighed to determine that the maximum weight of the 
assembly te as specified in Table XU. 


4.2.22 Noise faeceptiblUty Tests shall be p e rfo r m ed as specified la 2.1.22. The noise 
generator of Figure 7. or equivalent, shall be applied te two types of Input configurations! 

» i % ■ 

I n -a 9 

T>ps A - IMU IX sin and ooa Hite Common to IX sin and oos Lnte Common. 

Type N • hdvidnl IX sin and oos Ht'a to Poorer Lo. Unused Inputs open. 


to the vnsohrer da n d e r i, The 12X reeohrer standard sin output shall be simultaneously 
connected to all fevt BCDU axis sin 12X Inputs, and shall be adjusted (IX ■ 0% 1SX ■ SMV 
to Insure that the BCDU 2 7 thru 2 U stages of all Read Counters #, M, O, « and TR) are 
set prior to toe application of notes Input. 

The Into period tor each BCDU Input ferpes A and B) and each polarity of noise input shall be 
•0 s e con d s *20% of uutatemiptod application. 


% 

TABLE XO 
WEIGHT 



2007222-011 

41 

2007222-031 

41 

2007222-051 

26.4 

2007222-071 

41 

2007222-091 

26.4 

2007222-101 

41.63 

2007222-111 

27.03 


2007222-151 

2007222-121 

2007222-181 

2007222-191 

2007222-201 

2007222-221 


41.0 

27.02 

27.02 

41.22 

41.00 

27.02 
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NOTES T" 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mll-D-70327. 

I OMIT ITEM HO.II IN LOCATIONS NOTED FOR-011,-091,-051,-071,-091 A.KID -Ml CONFIGURATIONS 
AND OMIT ITEM NO.51 IN LOCATIONS NOTED FOR -101,-151 ,-161 ,->•», -191,-1QI, AMD-231 

CONFIGURATIONS. 

S.ITCMNOS 4 OR 46 AN02> 22. 24.24.27AND29 SHALL BE SUPPLIED AS 1P*BT OF THIS 
ASSEMBLY. EACH SHALL BE IDENTIFIED By BAGGING OB TAGGING AND TO - 

PREVENT DAMAGE TO FINISHES. AT THE TIME THE CDO IS DELIVERED TO THE SIC FOR 
INSTALLATION ITEM NO'S Off 48 AND 21,22,24,24,27 AND 29 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 ^0 ITEM NO. 3 AND 40 PEQ NDIOOZ2I9 

5. BOND ITEM NO.31 TO ITEM NO. 4 AND4I PER ND 1002219 
A.PROCURE PER P$2007£Zt (C/M)OR PS2014142 (LEM). 

7.LEAK TEST PER NO 10022*0,TVPCI. 

• .MOUNTING TORQUE fOQ ITEM NO.IB TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR ITEM NO. S2 AND S4 TO BE •HO INCH POUNDS. 

!0. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-4 INCH POUNDS. 

II. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE IS-I9 INCH POUNDS. 

C303 !2 * FOR REFERENCE ONLY* MOUNTING TORQUE FOR ITEM NO. 21 AND 22 TO BE 45-70 INCH POUNDS 

t3.m CONTROLLED BY ICO MHOI-01302-114 

14. gfCONTROLLED BY LID-340-10000 

15. IDENTIFY WITH PART NO. PER ND 1002019 

1A.ADD THIN FILM OF SILICONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEM M4SBTHRU 17 AND ITEM 
N05. >9 >6,37,51,53 AND54 ,AS APPLICABLE. EXCESSIVE GREASE SHALL NOT BE EXPOSED, CLEANING IS PERMITTED. 

IT FOR USE WITH -021 -041,-041,-08L-l2l,-l3l.-l4).-nir2H,-221.AND-241 CONFIGURATIONS ONLY. 

is apply a light film of silicone grease pzk sco ioo8855,tothc pubsek sealing surfaces of 

■ ITEM NO.7 OR ITEM 49. REMOVE ANY EXCESS GREASE. 

19. 

?0 APPLY SEALANT 1006338-003 TO COAT ITEM WO*S 18.19, 20, 29 32 AND33 AND THE THREE DOWEL 
° PiNS ALIGNING TRAY X AND S WITH A MINIMUM OVERALL THICKNESS OF 06 AND £* L £ £P AI .... 

BEVONO THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXIMUM OF .12. SEALANT 
NEED ONLY EXTEND .04 BEVONO ITEM 20 ONTO THREADS OF ITEM 18. SEALANT NOT TO EXTEND 
BEYOND THE EDGE OF THE X-S TRAY FLANGES 8V MORE THAN 06. THIS NOTE APPLICABLE TO 
CONFIGURATION -071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT - |A| AMD -211. 

21 ON CONF1GUPATIOHS-O71-O9frl0f,-111,-161.-161,AMD-231 APPLY SEALANT 1006338-009 TO FILL THE TWO 
’ UNUSED MOUNTING MOLES FROM FLUSH TO 030 BELOW THE FLAN4E BOTTOM AND A 
MINIMUM OF .06 FROM THE TOP OF THE WASHER . 

22.ON CONFIGURATION -001,-ttf,-1311-171,-221, AND-241 APPLY SEALANT 1004336-003 TO FILL THE WOLES. 

FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOVC 
THE OPPOSITE END AND OVERLAP PAINTED SURFACE BV.lZ MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND EDGE OF FLANGE By MORE THAN .06, 

., OM C0MFIGURATI0M-0T1 AMD All SUBSEQUENT OOHfISURArtiONS EXCEPT-141 AND-211 APPtT SEALANT lOOfcJii-OOJ 
* JO SEAL WOLES. SEALANT TO EXTEND.06 MINIMUM ABOVE PAINTED SURFACE AND.IZ MAXIMUM 
RADIALLY. SEALANT MOT TO EXTEND BEVONO EDGE OF FLANGE BY MORE THAN .06. 

24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON ANO ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 

25w PART HUMBER 2007238-021,20072 37-021 AND 20072SG-021 FOR ITEM NUMBERS V3,AND5I 

MAY BE REPLACED WITH 20072SB-Oil, 2007237-011 AND 200723G-Q3I RESPECTIVELY, AS APPLICABLE. 

26 APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR AN6LE COUNTER ANO LOGIC MOOULE, 2007139-041 MAY BE 06ED IN PLACE OF 2007139-081 (FOR -0S1 THRU 221 ONLY). 

28. READ COUNTER MOOULE 2007140 -031 MAY BE USED IN PLACE OF 2007140-041 (FOR -031 THRU -221 ONLY). 

* 

29. D16ITALMOOE MOOULE 2007141-081 MAY BE USED IN PLACE OF 2007141-041 (FOR -031 THRU 221 ONLY). 

30. PART HUMBER 2007238-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE. 

31. PART HUMBER 2007238-081 FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007238-051,-061, OR-071. 

32. APPLY A UNIFORM THIN FILM OF ITEM NUMBER S5 TO SCREW THREADS. 




a* ««ii ■ 


■ v> >-i «m V*t 'Dm > Jc '-«**» 





.•iHWtf. ... I .. 



‘\F^ 




V" 


PREVISIONS 


[REPLACES PEV.T WITH 
U CHANGE PER TDRR 12953 

V REVISED PERTT7RR 3*069 
W REVISED PER TOM 3 MS I 

y" revised Pi«To4*fSSS4 — 

Z REVISED PER TDRR 
AA REVISED PEN TDNR 34525 

AB REVISED PER TDRR 34846 

Jz gtvsec pir -act «*-•« 

fcD* Mv.%6Q 

KClREViSED PCQTDRRS«773 


OATS 


f£B iff*' 

- a«i 
i* ^ 


t S- 


NOTE 31 
NOTE 30 


SEE NOTE 25 


SEE NOTE 29 
GEE NOTE 28 
SEE NOTE 27 


SEE NOTE 25 


SEE NOTE 25 


ARIMeIm* mTIm? A^ l AglAe lAR |Ag[Kg AB 

5555555-“ - - - 


ARlAR IMS URlAR lAR 1ABIMSIMS lA^lAB 1AR 


AR AR A* AR AR AR AR AR AR AR ARjAR 
5355333 533 5 15 


i_ j_L 

1 TTT 

i ill 
i 


__ j_ l J_!_ 

i » i i i i 

i i i i i i 


TTTTT 


i i 


i i 


AR ARAR AR AR AR AR AR AR AR AR AR 
i i i_ 

JL-L-L-L-LJ_ 

j_j_ j_ j_L J_ 

_L-L J_!_ 

j_j_ 

_1_ T J---- 


j_l 

i 


j_ l 

i i 


- i 


I i i i i i i ii i it 

SiHIIIliili 

5555555 5555 5 


/ / / l l I I I l 1 

5_X-£-L-L_L-LJ-_LA 

55*55 555555 


±1 

4 £ 

_L_ 

i 


4 14 I 4 


4 4 


4_ 4 GS848844 
444444444 4 


III 


I I 


TTTTT 


i i 


±-i-± 

8__8__8 

_4_£__4 

i i T 


8 4 8 4 S 4 6 

4444444 


24120)20120124|20 |Z0 24 24124 


fcJ lQ 6 6 10 10 10 G 10 10 6 6 

61 6 6 6 6 6 


24 


(G 6_6__6__6_ 

6 0 6 6 10 10 10 6 10 10 6 6 
24 24 24 24 24 24 24 24 24 24 24 24 
48 48 48 48 4B 48 46 48 48 48 48 48 
24 & 24 24 24 24 24 24 24 24 24 24 

±J_J_J-_L_L-L-L-LJLJ_L 

TTT~TTTT~T / T 

5555555555 5 ! 5 


14 20 20 20 24 20 24 20 24 20 24 20 

_ 1 _ 1 _i_ 

6_ JO >° 6 >C 6 10 6 jO 4_ jO 

6 6 6 6 6 


24|20|24|20|Z4|20 


_6__ 

6 IQ IQ 0 

li il 11 ii. 

48 4B 48 46 

11 £i£! 21 

I 

TTTT 

iii 1 

5 5 5 5* 


j4_6_£_ 

6 10 6 10 4 10 
24 24 24 24 24 24^ 
48 48 48 48 48 48 
24 24 24 24 24 24 

T~i TTTT 
J-..L-L-L-L-L 

555555 


5 3 - 3^3 53 S\3 


5 15 I 6 1 5 j 5 1 5 1 5 | 5 |s 


5_J_ 
5 5 


S_5_J_J£_ 
5 S 5 S 


L_LJ__L_L_L_L_LJ. 
_ 1 _ 

_LJ_ 

1 


111 / ;i 


s_s_ 

£_S_ 
_ l__ 

t I 


££ 

5__£ 

-L-L 

j_i_ 

1 1 


_6_ 

6 10 
24 24 

48 48 

24 24 

_L_L 

1 i 

_L j_ 

_L-L 

5__5 
5__5 
5__3 
_£_ 5_ 

-L.£ 

_5 _5 

-L-L 

-L-L 

/ / 


55110C8985 
54 2007236-08) 
53 2007238-041 
52 1008930 
51 2007236- 021 
50 2006541 
491 20^0784-004 
48[201Q784-013 
47 2010786 
46 2007090-111 
4 5 2007090-101 
44 2007090-091 
43 
42 

41 2007091-061 
40 2007091-051 
39 2007090-041 
38 2007090-051 
REF 2010151 
KTT|feOtOl51 
37 2007141-041 
34 2007140-041 
3F Lou7I39- 051 
R EH 2010103 

I EH 6010103 
W 1006763-103 
3 KJAS620A-6L 
2 1001489-IB 
T[l004260-I57 
O 1004260-158 
:9 1001489-2 
L8 2008381 
H 2008366-001 
>6 2008364-002 
!S 

>4 20Q4I48-001 

L3 ~ 

11 2004141-002 
21 2004147-001 
20 NASI29IC06 
19 2004146-003 
18 1001489-26 
17 2007254-011 
16 2007 41 -021 
IS 2007263-011 
14 2007142-011 
13 [2007237-021 
12 2007139-021 
11 2007234-011 
10 2007160-021 
9 12007236-021 
8 2007243-011 

7 1010972 
6 [1010991 
5 1010997 
4 2007091-041 
3 2007091-031 
2 12007090-041 
1 Z 007 090-037 


Gg£ASE t --vC3 
MSA 6QUADRATURE REJECT,OH 
MSA4 QUADRATURE REJECTiQM 
GREASE, V Q-*BDENUM DiSVLFlDE 
COARSE SYSTEM 

PlATE.DAMPER _ 

GASKET RETAINER ~~ _ 

6ASKET RETAINER _ 

COVER ___ 

TQAV X ASSEMBLY _ 

TRAV X ASSEMBLY _ 

TRAY X ASSEMBLY 


Tray 3 assembly _ 

tray s assembly 

,'PA v X ASSEMBLY _ 

TRAV . v ASSEMBLY _ 

WIRE LIST _ 

WIRE L.ST ___ 

DIGITAL MODE /_ 

REAP COUNTER _ 

ROR ANGLE COUNTER AND L06IC 
IRC LIST 

IRC LIST _ 

:rcva/ _ 

ASHER,FLAT _ 

:rcw _ 

ME PLATE I 

\ME PLATE I 

:rew 

)VER J 

ACKET, SCREW RETAINED 
?ACKETSCREW RETAINER 

ASHER,FLAT 1 

IT,CARSOCXET HEAD-HEX. I 
)LT,CAf SOCKET HEAD-HEX 
UT 1 

IASHER 
CREW 
I ODE 

IGITAL MOPE 
ITERRQGATE 
PWER SUPPLY I 

/A CONVERTER I 

[ROR AHgg COUNTER AND LOGIC 

COARSE SYSTEM _ 

" READ COUNTER _ 

" ydSA AMP QUADRATURE REJECTION 
" QUADRANT SELECTOR 

~ GASKET RETAINED _ 

~ GASKET RETAINED _ 

" GASKET RETAINED 

" TRAV S ASSEMBLY _ 

" •TRAV S ASSEMBLY _ 

~ TRAV X ASSEMBLY _ 

~ TRAV X ASSEMBLY 


2iibo«|i3«IteiliTi leiTisT hi t3i liti|m 101 \cm josi |dti 041 I 051 [c 3 i[czi|»»]g 


pagt m mmmrrwm 


m Mtcmmm 


QUAHTTTY 


UnOfMTSIlBM 


2 PLACI • PLACE 


ITEM—BNTATIO* 


c ********* 

_ o ___ -* »f P 


MANPCD 

WACECHAFT CXMTB 




COUPLING DATA UNIT 
AtSCMtLV 


t 80230 


I 


■I I 1 W T - MMI ■ 




- -- - - r--~ im .— 















































































































1 — ■*- 


REVISIONS 


THIS SHEET ADDED 
PER TDRR 3ZfS3 
Rfc V1510*4 STATUS CMW4<it 


W I RtVIStD Pfc* ID*R *5S 

“StTis ftow 5 S3 M 


Z REVISED PER TDRR 33*31 


A REVISED PM.T0RR34£Lf 


REVISION S~A~*S C.nAN- 


gl 


REVISES 5>£R 34*nS 


SHEET ADDED 


UlQ 


COUPLING DATA UNIT 
ASSCMBL.V 


3 


2007222 






































































APOLLO G4N Specification 
P82007222 REV AE 
Original la sue Data: 7 Dec *65 
Release Authority: TDRR 24634 

Class A Release 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 

COUPLING DATA UNIT (CSM) 

DRAWING NO. 2007222 


Record of Revisions 



This specification oooslsts of page 1 to Sf Inclusive. 


APPROVALS 


A.C. Metzger 

NASA/MSC 


J. Miller 
12/7/65 


A. Cushman 
12-7-65 
MIT/IL 


W. Kupfer 


R. Mura 


M. W. Smith 


AC 


la 

























• #•««• IW MHH M|> M 

•4 *••» *90 *•* NMW *»«*• "•*• * * M* •'•«<>* 

4 w<nw IMHM*' latW'^a **«*« N<«IR 

Nil * ■ —' M«« M MVWMi *• l« » '«*»>« K«>WM 
mi *•» •«- *«m- n wii u r •»- m«i 'wii ,»t» ■ i— — m m 
•9 IT M< MM «• ’«• M-« m» «» •*** «• «•*«• Mf4 « 

«•» •• H WlllWI •» **‘.-***>99 m *•<««•» MMRi 

Mtfini '«■ m *•- v*«ea •* m tmmm 

«a <r nin m •mmumrn « wm • mp> 

«mmmb immmmm m«m »i m tm *u m im« mob** 


NOUS* .~ 

UNTERPRET TRACING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY Mll-D-70327. 
tCMtT \TEM HO.11 IN LOCATIONS NOTED FOR-0U,-03»,-051,-071,-091 AND -III CONFIGURATIONS 
AMD OMiT ITEM N0.5I IN LOCATIONS NOTED FOR -101,-lSI,-I6i ,-161,-191,-101, AND-251 

CONFIGURATIONS. 

........... . 

9 ITCMNO'S 4 OP At AND21 22 24 27 AND 28 SMALL BE SUPPLIED AS PART Of THIS 
ASSEMBLY. EACH SHALL BE IDENTIFIED BY BAGGING 00 TAGGING AND PACKAGED TO 
POE/ENT DAMAGE TO FINISHES. AT THE TIME THE CDU IS DELIVERED TO THE SIC FOR 
INSTALLATION item NO S € Off 48 AND 2i,22, 24,27 AND 23 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30TO ITEM NO. 3 AND 40 PEQ NDI0022I9 

5. BOND ITEM NO. 31 TO fTEM NO. 4 AND4I PER ND 1002219 
4.PROCURE PER PS 2007222 (C/M) OR P5 2014142 (LEM). 

7. LEAK TEST PER NO 1002290, TYPE I. 

4.MOUNTING TORQUE FOR TEM NO.IB TO BE 20- 24 INCH-POUNDS. 

9. MOUNT!N6 TORQUE FOR ITEM NO. 32 AND 34 TO BE 8-10 INCH POUNDS. 

10. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-4 INCH POUNDS. 

11. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE IS-I9 INCH POUNDS, 

□ G3u. FDR REFERENCE ONLY.* MOUNTING TORQUE FOR ITEM NO. 21 AND 22 TO BE 45-70 INCH POUNDS 

13. P1 CONTROLLED BY ICD MH01 -01302-114 

14. yy CONTROLLED BY LID-340-10000 

15. IDENTIFY WITH PART NO. PER N01002019 

16. ADD THIN FILM OF SILICONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEM N4S8 THRU »7 AND ITEM 
NOS. 35,36,57,51,53, AND 54 ,AS APPLICABLE. EXCESSIVE GREASE SHALL N<T BE EXPOSED, CLEANING IS PERMITTED. 

17 

IS APPLY A LIGHT FILM OF 5ILIC0NE GREASE PER SCO 1008855,TO THE RUBBER SEALING SURFACES OF 
ITEM NO.7 OR ITEM 49. REMOVE ANY EXCESS GREASE. 

19. 

20. APPLY SEALANT 1006338-003 TO COAT ITEM NO’S 18 It, 20, 29 32 AND33 AND THE THREE DOWEL 
PINS ALIGNING TRAVX AWDS WITH A MINIMUM OVERALL THICKNESS OF 06 AND E/ r END 

Be YONO THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXIMUM OF .12. SEALANT 
NEED ONLY EXTEND .06 BEYOND ITEM 20 ONTO THREADS OF ITEM IS. SEALANT NOT TO EXTEND 
BEYOND THE EDGE OF THE X-S TRAY FLANGES 0V MORE THAN 06. THIS NOTE APPLICABLE. TO 
CONFIGURATION-071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT - »4| AND -211. 

21 ON CONFIGURATIONS-O71-O9f-f01 l -m,-ISI.-lbl,-IBl,-l9lr2OI J AHD-t5l APPLY SEALANT 1006338-003 TO FILL THE TWO 
* UNUSED MOUNTING HOLES FROM FLUSH TO 030 BELOW THE FLANGE BOTTOM AND A 
MINIMUM OF 06 FROM THE TOP OF THE WASHER . 

12. ON CONFIGURATION -001,-121,-1311-171,-221, AND-241 APPLY SEALANT 1006538-003 TO FILL THE HOLES. 

FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOVE* 

THE OPPOSITE END AND OVERLAP PAINTED SURFACE BY, 12, MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND EDGE OF FLANGE BY MORE THAN .06, 

tS ON CONFIGURATION -071 AND AU SUBSEQUENT CONFIGURATIONS EXC6PT-I4I AND-211 APPLY SEALANT I006S3B-003 
TO SEAL HOLES. SEALANT TO EXTEND . 06 MINIMUM ABOVE PAINTED SURFACE ANO .IZ MAXIMUM 
RADIALLY. SEALANT NOT TO EXTEND BEYOND EDGE OF FLANGE BY MORE THAN .06. 

24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON ANO ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 

1% PART NUMBER 2007238-021,2007257-021 AND 200723G-021 FOR ITEM NUMBERS $ IS, ANO SI 

MAY BE REPLACED WITH 2007236-011, 2007237-011 AND 2007236-031 RESPECTIVELY, AS APPLICABLE. 

26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR AN6LE COUNTER AND LOGIC MODULE, 2007139-041 MAY BE U6ED IN PLACE OF 2007139-081 (FOR -081 THRU 221 ONLY). 


2B. READ COUNTER MODULE 2007140 -(31 MAY BE USED IN PLACE Of 2007140-041 (FOR -081 THRU -221 ONLY). 

23. CX6ITAL MODE MODULE 2007141- (31 MAY BE USED IN PLACE OF 2007141-041 (FOR -031 THRU 221 ONLY). 

30. PART NUMBER 200723B-041 FOR ITEM NUMBER S3 MAY BE REPLACED WITH 2007236-031 AS APPLICABLE. 

31. PART NUMBER 2007<336-06l FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007236-051,-061, OR-Oil. 

32. A.PPLY A UNIFORM THIN FILM OF ITEM NUMBER 55 TO SCREW THREADS. 
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REVISIONS 


DESCRIPTION 


DATE APPD 




NOTES s 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY M1L-D-70327. 

t Cm ITEM NO.II IN LOCATIONS NOTED FOR -011,-031,-051,-071,-091 AMD -111 CONFIGURATIONS 
^KiD OMIT ITEM N0.51 IN LOCATIONS NOTED FOR-101,MSI ,-U>» ,-»8l,-191,-201, AND-OI 

CONFIGURATIONS. 

a ITEf/NO‘5 6 CR 48 AND 21 22 24 2T AND 29 SHALL BE SUPPLIED AS PART OF THIS 
ASSCM^V. EACH^SHALL BE IDENTIFIED bV BAGGING OP TAGGING AND PACKAGED TO 
PRE 1/ENT DAMAGE TO FINISHES. AT THE TIME THE CDU IS DELIVERED TO THE ^IC. FOR 
INS r ALLATION ITEM NO'S 6 OR 48 AND 21,22,24,27 AND 29 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 TO ITEM NO. 3 AND 40 PEQ NDI0022I9 

5. BOND ITEM NO.31 TO ITEM NO. 4 AND4I PER ND 1002219 
A.PROCURE PER PS2007222 (C/M)0R PS 2016142 (LEM), 

7. LEAK TEST PER NO 1002290, TYPE I. 

8. MOUNTING TORQUE FOR ITEM NO. 16 TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR ITEM NO. 32 AND 34 TO BE 8-10 INCH POUNDS. 

!0. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-6 INCH POUNDS. 

II. MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE 15-19 INCH POUNDS. 

^12. FOR REFERENCE ONLY.* MOUNTING TORQUE FOR ITEM NO. 21, 22 $56 TO BE 65-70 INCH POUNDS 

13. rPJ CONTROLLED BY ICD MH01-01302-116 

14. ^CONTROLLED BY LID-340-10000 

15. IDENTIFY WITH PART NO. PERND1O02O19 

Ann TU m n , M r>FSIl If ONE GREASE 1006879 TO THE MOUNTING SURFACES OF ITEMNOSBTHRU 17 AND UtM 
*N05. 59^6,37,51,S5,ANDS4 ,AS APPLICABLE. EXCESSIVE GREASE SHALL NOT BE EXPOSED, CLEANING IS PERMITTED. 

18 APPLY AUGHT FILM OF SILICONE GREASE PER SCO 1008855,T0 THE RUBBER SEALING SURFACES OF 
’ ITEM NO.7 OR ITEM 49. REMOVE ANY EXCESS GREASE. 

19. 

9Fk APDfv qfai AMT 1006338-003 TO COAT ITEM M©*$ 18.19,20. 29,32 AMD33 AND THE THREE DOWEL 
PINS ALIGNING TRAV X AND S WITH A MINIMUM OVff^ALL THICKNESS 0^06^0 EXTEND 
8EY0N0 THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXiMUM OF .12. SEALANT 
M rrn OMLV EXTEND 06 BEVOND l T EM 20 ONTO THREADS OF ITEM 18. SEALANT NOTTO EXTEND 
bIvOMD tSe EDqI OF THE *-I TRAV FLANGES 8V MORE THAN.06. THIS NOTE APPLICABLE T 0 
CONFIGURATION-071 AND All SUBSEQUENT CONFIGURATIONS EXCEPT - 141 AND -211. 

21. ON CONFIGURATIOHS-O71 r O9f-101 r i»lr^l.-lblr'8lrl9lr^^AND-23i APPLY SEALANT 100633 * 3 

UNUSED MOUNTING MOLES FROM FLUSH TO.030 BELOW THE FLANGE BOTTOM AND A 

MINIMUM OF .06 FROM THE TOP OF THE WASHER . 

22 ON CONFIGURATION-081,-121 ,-131,-171,-221, -241,-251 AND -261 APPLY SEALANT 1006338-003 TO FILL HOLES.-, 

FROM FI USH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOVE^ 

TH^CH^pi^SITE^ END AN DOVERLAP PAINTED SURFACE BY . 12 MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND ED6E OF FLANGE BY MORE THAN .06, 

2^ OKI CONFIGURATION-071 AMD ALL SUBSEQUENT CONFIGURATIONS EXCEPT-Ml AND-2II APPLY SEALANT 1006338- 3 

TO SEAL HOLES SEALANT TO EXTEND.06 MINIMUM ABOVE PAINTED SURFACE AND .12. MAXIMUM 
RADIALLY^EALANT NOT TO EXTEND BEVOND EDGE OF FLANGE BY MORS THAN .06. 

24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON ANO ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 

ZS PART HUN3ER 2007238-021,2007237-021 AMD 200723G-02I FOR ITEM NUMBERS 9,I3,AND5» 

MAY BE REPLACED WITH 2007238-011* 2007237-Qtl ANDl 2007Z3G-034 RESPECTIVELY, AS APPLICABLE. 

26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 

27. ERROR ANGLE COUNTER AND LOGIC MODULE. 2007139-041 MAY BE USED IN PUCE OF 2007139-051 (FOR -031 THRU -221 AND -251 ONLY) 

28. READ COUNTER MODULE 2007140 -031 MAY BE USED IN PUCE OF 2007140-041 (FOR -031 THRU -221 AND -251 ONLY). —. 

29. DIGITAL MODE MODULE 2007141-031 MAY BE USED IN PLACE OF 2007141-041 (FOR-031 THRU -221 AND -251 ONLY). 

30. PART NUMBER 2007238-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE. 

31. PART NUMBER 2007238-081 FOR ITEM NUMBER 54 MAY BE REPLACED WITH 2007238-051,-ObI, OR-071. 

32. APPLY A UNIFORM THIN FILM OF ITEM NUMBER 55 TO SCREW THREADS. 
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NOTES; 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-D-70327. 

2. CM IT TEM NC.ll IN LOCATIONS NOTED FOR-011,-031,-051,-071,-091 AMD -\U CONFIGURATIONS 0Q , 
AMD OMIT ITEM NO.SI IN LOCATIONS NOTED FOR -101, - 151, - '61, - >81,-191 ,-2.01,-231,-271,AND-281 

CO K > r 'GUR£ T 'ONS. 


3. ITEM MO’S 6 OR 48 AND 21 22 24,27 AND 29 SHALL BE SUPPLIED AS PART OF 
ASSEMBLY EACH SHALL BE IDENTIFIED bV BAGGING OR TAGGING AND PACKAGED TO 

pIIfCNT damag^ nmsHes.AT THE time the cdo -s d^ered tothes,cfor 

INSTALLATION ITEM NO'S 6 OP 48 AND 21,22,24,27 AND 99 SHALL BE INSTALLED IN THE 
CDU AND DELIVERED WITH IT. 

4. BOND ITEM NO. 30 T 0 ITEM NO. 3 AND 40 PER NDIOOZ2I9 
5.30ND ITEM NO.31 TO ITEM NO. 4 AND4I PER ND 1002219 

6 PROCURE PER PS 2007222 CC/M)0R PS 2016142 (LEM). 

7. lEAK TEST PER NO IOC2290,TYPEI. 

5. MOUNTING TORQUE FOR TEM WO.IB TO BE 20- 24 INCH-POUNDS. 

9. MOUNTING TORQUE FOR ITEM NO. 32 AND 34 TO BE 8-10 INCH POUNDS. 
tO. MOUNTING TORQUE FOR ITEM NO.29 TO BE 4-6 INCH POUNDS. 

11 . MOUNTING TORQUE FOR MODULE MOUNTING SCREWS TO BE 15-19 INCH POUNDS, 
giz! FOP REFERENCE ONLY.* MOUNTING TORQUE FOR ITEM NO. 21, 22 $ 56 TO BE 65-70 INCH POUNDS 

13.Q]j CONTROLLED BY ICO MHOI-01302-116 

UNCONTROLLED BY LID-340-10000 

15. IDENTIFY WITH PART NO. PER ND1002019 

1A ADD THIN FILM OF SILICONE GREASE 1006879 TOTHE MOUNTING SURFACES OF ITEMNOS.BTHRU 17 AND ITEM 
*N05 >5 36,57,51, 1 53,AND54 ,AS APPLICABLE. EXCESSIVE GREASE SHALL NOT BE EXPOSED, CLEANING IS PERMITTED. 


5EE NOTE 31 
SEE NOTE 30 


SEE NOTE 25 


MIL-1092t K 


aft * 


18 /KPPLV A LIGHT FILM OF SIUCOKjE GREASE PER SCD 1008855,70 THE PUBBER SEALING SURFACES O 
ITEM NO.7 OP ‘TEM 49. REMOVE ANY EXCESS GREASE. 

19. 

20 APPLY SEALANT 1006338-003 TO COAT ITEM NO’S 18,19, 20, 29, 32 AMD 3 3 AND THE THREE DOWEL 
PINS ALIGNING tray / AMDS WITH A MINIMUM OVERALL THICKNESS OF .06 AND EXTEND 
BEYOND THE SPOTFACE AND OVERLAP THE PAINTED SURFACE TO A MAXIMUM OF .12. SEALANT 
NEED ONLY EXTEND .06 BEVOND ITEM 20 ONTO THREADS OF ITEM IS. SEALANT NOT TO EXTEND 
BEYOND THE EDGE OF THE X-S TRAY FLANGES 0V MORE THAN .06. THIS NOTE APPLICABLE 0 
CONFIGURATION-071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT - |4| AND -211. 

21 ON CONFlGURATIONS-O71-O91“101 i -lllrlBI,“lfcl,-'8l J -l9lr20l,-23l,-27l,-AND'28l APPLY SEALANT 1006338-003 TO FILL THE TWO 

• Snussd ilwokfriMa HOLES from flush to.oso below the tlahse bottom and a 

MINIMUM OF .06 FROM THE TOP OF THE WASHER . 

To ON CONFIGURATION -081,-121,-131,-171,-221, -241, -251,-261,-291,AND-301 APPLY SEALANT 1006338*003 TO FILL HOLES. 

FROM FLUSH TO 03 BELOW THE FLANGE BOTTOM AND A MINIMUM OF .06 ABOV^ 

THE OPPOSITE END AND OVERLAP PAINTED SURFACE BY ,12. MAXIMUM. SEALANT NOT 
TO EXTEND BEYOND EDGE OF FLANGE BY MORE THAN .06, __ Q Art _ 

oo ON CONFIGURATION -071 AND ALL SUBSEQUENT CONFIGURATIONS EXCEPT-141 AND-211 APPLY SEALANT 100 338- 3 

JO SEAL HOLES SEALANT TO EXTEND. 06 MINIMUM ABOVE PAINTED SURFACE AND .12. MAXIMUM 
RADIALLY SEALANT NOT TO EXTEND BEVOND EDGE OF FLANGE BY MORE THAN .06, 

24. SEALED SURFACES TO BE CLEANED BY DEGREASING USING FREON AND ISOPROPYL ALCOHOL 
PRIOR TO SEALING. 


SEE NOTE 29 


SEE NOTE 28 
SEE NOTE 27 


PART NUMBER 2007238-021 2007237-021 AND 2007236-021 FOR ITEM NUMBERS 9, 13, AND 51 MAY BE REPLACED WITH 
Z5 - 2007238-011 2007237-011* AND 2007236-031 RESPECTIVELY, AS APPLICABLE, EXCEPT REPLACEMENT MAY 
NOT BE MADE FOR CONFIGURATION -271,-281,-291 AND 301. 


26. APPLY A UNIFORM THIN FILM OF FIND NO. 52 TO SCREW THREADS. 


27 ERROR ANGLE COUNTER AND LOGIC MODULE, 2007139-041 MAY BE USED IN PLACE OF 2007139-051 (FOR -031 THRU -221,-251 ,“271 
' AND-291 ONLY). 


28. READ COUNTER MODULE 2007140-031 MAYBE USED IN PLACE OF 2007140-041 (FOR -031 THRU-221 ,-251,-271,AND-291 ONLY). 


29. DI6ITAL MODE MODULE 2007141-031 MAY BE USED IN PLACE OF 2007141-041 (FOR -031 THRU -221,-251,-271, AND-291 ONLY). 


30. PART NUMBER 2007238-041 FOR ITEM NUMBER 53 MAY BE REPLACED WITH 2007238-031 AS APPLICABLE. 

31. PART NUMBER 2007238*081 FOR ITEM NUMBER 54* MAY BE REPLACED WITH 2007238-051,-061, OR-011.EXCEPT 
2007238-051 OR-071 MAY NOT BE USED AS REPLACEMENTS FOR CONFIGURATIONS -27lj -281, “291 AND 301. 

32. APPLY A UNIFORM THIN FILM OF ITEM NUMBER 55 TO SCREW THREADS. 


SEE NOTE 25 


SEE NOTE 25 
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APOLLO G&N Specification 
PS2007222 REV - A 


3. REQUIREMENTS 

* 

3.1 PERFORMANCE. The following performance characteristics are applicable to each of 
the 5 CDU channels (3 LMU axes and 2 Optics axes) unless otherwise specified herein. The 
Fine Align mode of operation is implied unless otherwise specified. 

3.1.1 Basic Null 


3.1.1.1 IMU. The A0 q pulses and error T. P. voltages shall be generated as specified in 
Table m when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.1.2 Optics. Same as 3.1.1.1 except instead of IX and 16X use 16X (SH), 64X (TR). 

3.1.2 Coarse Align Read Counter Lock (EMU). The read counter shall become locked to 
the last resolver angle being received, ±1 bit, by the application of a CA Enable and shall 
not count any new resolver angles being received. The read counter shall resume counting 
the new resolver angles when the CA Enable is removed. 


3.1.3 Coarse Align Relay Drive (IMU). The CA relay drive voltage shall be 22±1 vdc when 
the dc supply voltage is 22±1 vdc, or 33±1 vdc when the supply voltage is 34±1 vdc when the 
CDU is in the Fine Align mode. The drive voltage shall be 1.5 vdc maximum when a CA 
Enable signal is applied. 


3.1.4 Coarse Align Rate (IMU). The Pj pulse characteristics shall be as specified in 
Table I, Type IV and Figure 1 when the IX resolver is set to 0° and the 16X resolver is 
set to 180* to cause read loop oscillation. When the CA Enable and EC Enable n.odes are 
applied, the Pj pulse characteristics shall be as specified in Table I, Type in. 


3.1.5 TVC Read Counter Lock (Optics). The read counter shall become locked to the last 
resolver angle received by the application of a TVC signal followed by a CDU Z signal. 
Further changes in resolver angles shall have no effect until the CDU Z signal is removed, 
then the read counter shall resume counting and contain the last angle received. 


3.1.6 Fine Bit Size 


3.1.6.1 IMU, SH. The in-phase component of the Fine Error signal appearing at the Fine 
Error TP shall be 16±2 mv rms, x phase when the 16X resolver input angle is increased 

0.088* from the fine read system null condition. 

3.1.6.2 TR. The in-phase component of the Fine Error Signal appearing at the Fine 
Error TP shall be 16±2 mv rms, x phase when the 64X resolver is increased 0.044* 
from the fine read system null condition. 

3.1. 7 Coarse Bit Size (IMU). The in-phase component of the Coarse Error signal appearing 
at the Coarse Error TP shall be 60±7 mv rms, x phase when the IX resolver input angle is 
increased 2.8° from the coarse read system null condition. 


> . 
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TABLE I 

PULSE TRAIN CHARACTERISTICS 


PARAMETER || 

TYPE I ! TYPE H ] 

_type m_ 

_ TYPE IV 

TYPEV 

TYPE VI 

PRF 

51.2K pps 

3.2K pps 

6.4K pps 

12. 8K pps 

51. 2K pps 

6.4K pps 

Amplitude (A) 

4. 5*0. 5V p 

4.5*0.5V p 

3. 5*1.0V p 

3. 5*1.0V p 

7*3V p 

7±3V p 

Width (at 1/2 A) 

3.0*0.5 psec 

3.0*0.5 psec 

3±1 psec 

3*1 psec 

3*1 psec 

3*1 psec 

Droop at 2 psec 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Overshoot 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Undershoot 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

Risetime (tr) 

<0.2 psec 

<1.0 psec 

<0.2 psec 

<0,2 psec 

<0.2 psec 

<0.2 psec 

Falltime (tf) 

<1.0 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps 
output and the Fine Error TP voltage shall be 23-33 *3-33 mv rms,ITphase when 
the 16X (IMU,SH) resolver is set to 0.131° to.020° or the 64X (TR) resolver 

is set to 0.065 *0.010°. 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 600 pps 
output and the Fine Error TP voltage shall be 0.40 ^O.IOV ras.Tphase when 
the 16X (IMU SH) resolver is set to 2.20° to.kk° or the 6kX (TR) resolver is 
set to 1.10 10.22 . 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schritt Trigger shall have 
an 800 pps output when the IX resolver is set to 8.40 c ^l.U0° and the coarse 
error output shall be 196.0 *32.6 mv, ns/ phase. 

3.1.8.* Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 
800 pps output when the IX resolver angle lies between 120° *5° and 240° ty*. 

3.1.9 Sneei 

3.1.9.1 IMU. The digitising loop shall at * tie to a nail and the read counter 
shall contain an angular change of 112.5° within 4.0 seconds maximum when a 
step change of 112.5 in IX resolver input angle is applied. 

3.1.9.2 Optics. The digitising loop shall settle to a null and the read 
counter shall contain an angular change of 179" within 1.0 seconds maximum 
when a step change Of 179 in the 16X (SH) or 64X (TR) resolver input angle 
is applied. 

3.1.10 Computer *&0„ Pulse 

U 

3.1.10.1 IMU. The *&9 q pulse shall have the characteristics specified in 
Table I, Tjjpe VI when the IX resolver is set to 0° and the l6X resolver is 
set to 180 to cause read system oscillation. 

3.1.10.2 Optics. The *A0 l pulse shall have the characteristics specified 
in Table I, Type VI, exceptthe PRF shall not be a requirement when the digitizing 

loop is set to a limit cycle condition at 100 cps. 

3.1.11 CEU Failure Detection. The CIXJ failure circuit shall indicate a 
failure or no failure as specified when any of the following conditions exist 
for a period greater than 7 seconds: 

a. Fine o Error Fail shall not occur when the 16X or 64X resolver angle 
is 8 and shall occur when the It\ or 64X resolver angle is 12°. 

The IX (IMU) resolver angle shall be at 0° with the system in the CDU 
Z mode. v : > 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20* , 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33* and the 16X resolver 
angle is 180* . 

c. Cos (0 - \|*) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 

(0 -y) Fail shall occur when the 16X resolver excitation is changed to 9±1Vrms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100±1 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200*2 cps. 

e. 14 VDC Fail shall not occur when the 14 VDC IMU or Optics supply voltage is equal 
to 10±0.1 vdc. A 14 VDC Fail shall occur when the 14 VDC IMU or Optics supply 
voltage is 8±0.1 vdc. 

f. Cos (0 - ip ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25V rms, when the resolver angle is 0*. A cos (0 -y) fail 
shall occur when the 16X or 64X resolver excitation is reduced to 9±1V rms. 

TABLE n 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

R 

Null 
2° 

2 1 
2 2 
23 


2 5 .2 7 

2 8 

o7 2® 

2°!2 7 .2 8 

2 0 2 1 . 2 2 . 2 3 

2 4 .2 5 .2 6 .2 8 



PULSES 
APPLIED 

0 
1 
2 

4 
8 
16 
32 
64 
128 
160 
256 
384 
385** 

- 1 * 


±DC OUTPUT 
DC VOLT S 

0.0000*5 mv 
0. 0132*11% 

0.0264*6% 

0.0527*6% 

0.1055*3% 
0.2110 
0.4220 
0.8440 
1.6880*3% 

2 . 1100 * 1 % 

3. 3760*3% 

5.064 I 
5.064 I 

5.0508±3% 


AC OUTPUT (IM 
0 or 7T VR MS 

0.0000*5 mv 
0.0133*12% 

6.0266*7% 
0.0532*7% 

0.1065*5% 

0.2130*5% 

0.4260*5% 

0.8520*5% 

1. 704*5% 
2.130*2%, *5 
3.408*5% 

6.112 
5.112 

5.0987*5% 


AC OUTPUT (Optics) 
0 or 7T VRMS 


0. 0000*10 mv 
0.0266*15% 
0.532*10% 

0.1065*10% 
0.2130*10% 
0.4260 
0.8520 
1.704 
3. 408*10% 
4.26*5%, ±5* 
6.816*10% 
10.224 
10.224 

10.198*i.0% 


♦Apply one pulse in the opposite direction to obtain this condition. The null voltage of the de output 
shall be added to (if minus) or subtracted (if plus) from the dc output. 


** 


Reading shall be within *3 mv of the previous reading at 384 pulses. 


3.1.13 A/D to D/A Feedback Loop. The CA Error output shall be as follows with CA Enable 
and EC Enable applied (IMU) or DAE (Optics) and the 16X resolver is adjusted to the following 
read counter angles: 
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V. 
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a. The D/A AC Error output shall be 13.3*1.6 (IMU) or 26.6*3.2 (OPTICS) mv rms 

IT phase when the read counter angle is 8 bits. 

b. The D/A AC Error output shall be 26.6*1.9 (IMU) or 53.2*3. 7 (OPTICS) mv rms 

ITphase when the read counter angle is lb bits. With CA Enable removed 

the D/A AC Error output shall be 10 mv rms maximum. * 

c. The D/A AC Error output shall be 2e.6±1.9 (IMU) or 53.2*3.7 (OPTICS) mr rms 

0 phase when the read counter angle is -16 bits. 

3.1.1^ Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 48 -5 mv rms 0 phase 
when the l6x resolver is adjusted 1x76 from the fine error null while in the 
CA mode and the IX resolver is at 0°. 

3.1.14.2 DAC Gain. The DAC AC output and CA Error output shall be as follows 
when the following inputs are applied. 

a. The DAC AC output shall be 132.0 -13.2 mv rms 0 phase and the CA 
Error output shall be 36 +8 mv rms* 1 "phase when 10 + &0 C pulses and an 
EC Enable are applied. The CA error output shall be 10 mv rms max 
when the EC Enable is removed. 

b. The DAC AC output shall be 132.0 ±13.2 mv rmsTTphase and the CA Error 
output shall be 36 ±8 mv rms 0 phase when 10 - b 9 pulses and an EC 
Enable are applied. The CA error output shall be 10 mv ms max when 
the EC Enable is removed. 

c. The CA Error output shall be 165 *45 mv rmsf phase when 256 + A9 

pulses and an EC Enable are applied. ^ 

d. 'Die CA Error output shall be 165 *45 mv rms 0 phase when 256 -&9- 

pulses and an EC Enable are applied. ^ 

3.1.14.3 Coarse Error Gain.' The CA Error signal shall be 1.30*0.25V rms 0 phase 
when the l6X resolver is adjusted to produce a fine error null and the IX 
resolver is adjusted to produce a coarse error of 150 mv rmslT phase. 

3.1.15 Ambiguity (IMU) 

3.1.15.1 Override. The read counter shall contain an angle of 225°, ±1 bit, 
when the IX resolver is set to an ambiguity condition (IX * 225°, l6x - 0 ;. 
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3.1.15.? Turn-on. The CA Error signal shall be 11 J3V rms 0 phase and the 
coarse error signal shall be 1.660 ±0.083V rmsTTghase when the resolvers are 
set to an ambiguity condition (IX ■ 225, l6X - 0°) in the Turn-on mode. The 
CA Error signal shall be 3.3 *0.3V rms TT phase when the IX resolver is increased 

to 245°. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a 
IX resolver angle of 0°, 0.45 *0.02V rms for a IX resolver angle of 1.0°, and 
26 ±1V rms for a IX resolver angle cf 90 °. 

3.1.17 Cage Override. The DAC AC Error output shall be 198±12(IMU)or 396±24 (OPTICS) 
mv rms and the CA relay drive voltage (IMU' shall be 28 ±3 vdc when an Error 
Counter Enable (IMU)or D/A Enable (Optics ]), and 15 +A<® C pulses are applied. 

The CA Relay drive voltage (IMU) shall be 1.5 vdc max and the DAC AC Error 
output shall be 10 mv rms max when a Cage Override is applied in addition to 
the Error Counter Enable (IMU) or D/A Enable (Optics) and 15 -AOq pulses. 

3.1.18 Switch and System Error. The Fine (l6X or 64X) system error shall be 
within +0.075° and -0.035° and +.5° maximum for the IX (IMU) resolver system. 

3.1.19 General Null (IMU). The coarse and fine error null voltages shall be 
as specified in Table III and system oscillation shall not occur when the IX 
and 16 X resolver angles are as specified therein. 


TABLE III 


INPUT RESOLVER 
(Degrees) 


IX (IMU) 


l 

-- 1 


0 

?5.9 

2.8 

168.7 

5.6 

239 
19.T 

331.8 
0 


l6x, 64X 

0 

135 

45 

180 

90 

225 

315 

270 

0 


GENERAL NULL 

OUTPUT ERROR 
VOLTAGE 


FINE 

(MAX) 

75 mvp.p 

A 


75 mvp.p 


COARSE 

(MAX) 


.650 vp.p 

A 


PULSE TOTAL (^l) 


IMU 


V 

.650 vp»p 


0 

6912 

256 

15,360 

512 

21,760 

1792 

* 30,208 

0 






SHAFT 

.» * ■ ■ «— 

TRUNN. 1 

....... ~~••■♦,.* 1 . 

! 

i 0 

0 1 

ON 

00 

1536 | 

; 256 

512 i 

! 1024 

2048 | 

; 512 

1024 j 

1280 

2560 

1792 

3584 

; 1536 

3072 

! 0 

0 


3.1.20 Coarse and Fine Amplitude and Phase Variation (IMU). The CEU Read Ixx>p 
shall not oscillate in the CDU Z mode under the conditions specified in Table IV. 
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TABLE IV 


OSCILLATION OP CDU READ LOOP 


t 


t 


Carrier/(° 

) 

IX 

1 _ 

i 

COARSE SYSTEM 


0 

( 

) 

-15 

/ 

V 

+15 



0 



-15 

> 

f 

♦15 

0 

FINE SYSTEM 


0 

+20 

0 

+20 

0 

-20 

0 

-20 



CONDITIONS ! 

Resolver ( 
ix_; 

°) 

- .* » 

l 6 x 

Resolver Excit (V 

rms) 

1 

IX 

16 x 

.... , .. , 

f 

-I 

* 


■ 

I 


t 

» 

45 

0 

30 

s 28 


45 

0 

32 


\ 


45 

0 

28 




47.8 i 

45 

23 




47.8 j 

45 

23 

y 

/ 


47.8 ! 

*5 

23 

i 

\ 

j 

2 

8 


0 

V. 

0 

* 

28 

32 


0 

0 

28 

24 

r 

*■ 

1 

0 

0 

28 | 

32 

i 

0 

0 

28 J 

24 

-1 


3.1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.8.1, 
3.* 1.10, 3.1.12, and 3.1.20 with the assembly mounted oh a cold plate and interface tem¬ 
perature maintained at 50* ±3*F and 110* ±3°F. • • * 


3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance 
with Drawing 2007222 and all drawings and engineering data referenced thereon. ' 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production. 

3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified 

in Table V shall be as specified therein# when the resistance is measured on a millivac 
ohmmeter type MV279-C, or equivalent. 

TABLE V 


CONTTMJITYAND DC RESISTANCE 


Signal 

Pins 

' 

Resistance (ohms) 

;_ 

im 

Lo 

_ Min. 

• . u,SS»i in i'"*w**» • > 1—^ 

Max, 

ISS /+28VDC - OVDC 

136 

- - 

236 

• r- a—»# m ■ >m *-•-■«< 

500 


| 1+28VDC - Chassis 

136 

639 

100K 


OVDC - Chassis 

236 

639 

100K 


+4VDC - OVDC 

422 

119 

5K 


+4VDC - Chassis 

422 

639 

100K 


Pitch SPS 

237 

337 


.5 

Yaw SPS 

*>37 

537 


.5 

OSS J+28VDC - OVDC 

336 

436 

500 


C+28VDC - Chassis 

336 

639 

100K 


Pitch Error 

434 

53*» 


.5 

Yaw Error 

135 

235 


.5 

Roll Error 

U35 

535 


.5 

OSS + 28 VDC - ISS + 28 VDG 336 

136 

IK 


ISS +28VDC - OSS +28VDC 

[136 1 

..336 _ 

xlK 



% . 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1 and 3.2.2.1. 

i 

« j 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21 and 3.2.1 
shall be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the following 
inputs. 


a. 28±1 vdc, 3 amps max, 34.0±0.5 vdc enhanced, 22.0±0.5 vdc degraded. (See 4.2.1.5.1). 

b. 50±3 vdc 

c. 28.00±0.28V rms, 800.0±1.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26±. 26V rms output, 0±2* phase 

(2) 16X Resolver, 5±. 05V rms output, 0±2* phase 

(3) 64X Resolver, 5±. 05V rms output, 50±3° phase 

e. Clock pulses as specified in Table I, Type I. 

f. ±A# C pulses as specified in Table I, Type II, gated in non-repetitive pulse bursts 
of 1, 2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be 0 VDC through 2K±10% except CAGE OVERRIDE which 
shall be 0 VDC (ON) and through 1 Meg (OFF). 

« 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the +28 vdc supply 
voltage adjusted to 22.0±0.5 vdc and then repeated with the voltage adjusted to 34.0±0.5 
vdc. All other tests shall be run with a 28±3 vdc supply voltage. 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.15, 4.3.17, 4.3.21 (as 
specified therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Pressure Fill and Leak. The assembly shall be filled with dry nitrogen and helium 
as specified in ND1002290. It shall then be placed in a vacuum fixture and the fixture exhausted 
per the ND. The maximum leak rate shall be as specified in the ND. 

4.2.2.1 Purge and Fill. The assembly shall be internally dried and maintained, using the 
following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 

b. Fill to atmospheric pressure with dry nitrogen. 
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POWER SERVO ASSY 


IMU 


Coarse 

Align 

Signal 




D/A AC 
Signal 



129 

429 

130 

229 

529 

230 

329 

629 

330 

430 

131 

431 

530 

231 

531 

630 

331 

631 

131 

432 

133 

232 

532 

233 

332 

632 

333 
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4.3 TESTS. The following tests shall be performed on each of the three 3MJ 
axes and on each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. Hie assembly shall be visually examined for compliance 
to the requirements of Drawing 2007222. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, contaminants, encapsulant defects, 
pin misalignment, and legibility and appearance of marking. 

4.3.2 Workmanship-Vi brat ion. The assembly shall be mounted on a vibration 
fixture in a manner in which it is mounted in the Spacecraft and vibrated along 
the three orthogonal axes. Hie vibration shall be simple harmonic motion swept 
from 10 to 2000 cps at a rate of 1 octave per 15 seconds. The magnitude of 
vibration shall be 3,5g rms limited to a 3.3 inch pp constant displacement from 
10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4. 3 . 2 . 1 . 

4.3.2.1 Electrical. During vibration the assembly shall be electrically 
tested through one complete vibration sweep ai. each of the resolver settings 
specified in Table VII* The electrical Treats shall be as follows: 

a. Pp +A0., and -&0 n pulse lines shall be monitored throughout the 

sweep cycle and presence of P_, +&0_ aud 0_ pulses shall consti¬ 
tute failure. 1 u u 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in 
pulse bursts of 1023 pulses per burst applied alternately to the 

and -A0. inputs and the resolver angles and the read counter 
angle as specified in Table VII, the DAC DC Error signal shall be 
modulated at 1.56 Jo.10 cps and shall be as shown in Figure 2 and as 
specified in Table VII. A discontinuity of 0.5 msec or more shall 
constitute a failure. 

* 

c. The output discretes specified in Table VUI shall be continuously 
monitored for state change or pulse presence in accordance with 
Table VIII. 

4.3.3 Continuity and DC Resistance. Hie dc resistance between the points 
specified in Table V shall be measured in accordance with Method 303 of Standard 
MIL-STD- 202 and shall be as specified in Table V. 
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4.3.7 CA Rate (IMU). With the IX resolver set to 0° and the 16X resolver set to 180°, the 
Pj pulses shall have a pulse width of 3±1 psec and shall be spaced 78±4 psec apart. With CA 
and ECE applied, the Pj pulses shall have a pulse width of 3±l psec and shall be spaced 
156±8 jisec. 

4.3. 8 TVC Read Counter Lock (Optics). With the 16X (SH) or 64X (TR) resolver set to 0° 
and CDU Z momentarily applied, the read counter shall contain an angle of 0°. With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25°, the read counter shall contain an angle of 
11.25° ±1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 
set to 90% the read counter shall remain at 11.25* ±1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90° ±1 bit. 

4.3.9 Fine Bit Size 

4.3.9.1 IMU and SH. With the IX (IMU) and 16X resolvers set to 0", CDU Z applied, the 
16X resolver adjusted to obtain a Fine Error null, then advanced 0.088°, the Fine Error TP 
voltage 8hall be 16±2 mv rms,* phase. 

& 

4.3.9.2 TR. With the 64X resolver set to 0*. CDU Z applied, the 64X resolver adjusted to 
obtain a Fine Error TP null, then advanced 0.044*, the Fine Error TP voltage shall be 16±2 mv 
rms, * phase. 

» 

4.3.10 Coarse Bit Size (IMU). With the IX and 16X resolvers set to 0°, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8*, the Coarse Error 
TP voltage shall be 60±7 mv rms, * phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 ppe pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33±3.33 mv rms, * phase 
and the net increase in the 16X (IMU, SH) resolver angle shall be 0.131° ±0.020° or the net 
increase in the 64X (TR) resolver angle shall be 0.060 * ±0.010*. 

4.3.11.2 High Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 pps pulse train appears at the High 
Ternary Schmitt TP, the Fine Error TP voltage shall be 0.40±0.10V rms and the net increase 
in the 16X (IMU, SH) resolver angle shall be 2.20* ±0. 44* or the net increase in the 64X (TR) 
resolver angle shall be 1.10* ±0.22°. 

4.3.11.3 Coarse Ternary (IMU). With CDU Z applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0±32.6 mv rms,* phase and the coarse error 
angle shall be 8.4* ±1.4*. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied, the 16X resolver set to 0* and 
the IX resolver increased from 115° until an 800 pps pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120* ±5*. The pulse train shall continue to 
exist until the IX resolver angle is increased to 240* ±5*. 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0*, the IX resolver set to 112.5* and CDU Z 
applied, the Coarse Schmitt (Cj) pulses shall disappear within 4 seconds after CDU Z is removed 
and the read counter shall contain an angle of 112.5° ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179* and CDU Z applied, the 
Fine Schmitt (F x ) pulses shall disappear within 1 second after CDU Z is removed and the 
read counter shall contain an angle of 179* ±1 bit. 

4.3.13 Computer ±A0 q Pulses 

4.3.13.1 IMU. With the IX resolver set to 0* and the 16X resolver set to 180*, the 
±A0 q signals shall have the characteristics specified in Table I, Type VI. 

4.3.13.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 0*, the +A0 q and -A0 q 
signals shall have the characteristics specified in Table I, Type IV except PRF shall not 
be a requirement when the digitizing loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection. Unused 16X and 64X resolver inputs shall be excited by 
connected a 5V rms, 0 phase SH (IMU) and 50±3* phase voltage to the unused Cos 16X 
(TR) and 64X inputs. 

4.3.14.1 Fine Error Fail. With the IX (IMU) resolver set to 0*, CDU Z applied and the 
16X or 64X resolver set to 8*, no fail signal shall be generated within 7 seconds. With 
the 16X or 64X resolver increased to 12*, a fail signal shall be generated within 3 to 7 
seconds. With CDU Z removed, the fail signal shall cease within 1 second. 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0*, the IX resolver 
set to 20* and CDU Z applied, no failure signal shall be generated. With the IX resolver 
increased to 33* and 16X R.S. set to 180 degrees, a fail signal shall be generated within 
3 to 7 sec. With CDU Z removed, the fail signal shall cease within 1 second. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0* and the 14 vde TP voltage adjusted 
to 10.0±0.1 vdc, no fail signal shall be generated. With the 14 vdc TP voltage adjusted 
to 8.0±0.1 vdc, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4 Cos (0 -f) Fail (IMU). With the IX and 16X resolvers set to 0* and the excitation 
to the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 ~y) Fail (OPTICS). With the 16X (SH) or 64X (TR) resolver set to 0* and 
the resolver excitation reduced to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.5 Limit Cycle Fail. With the IX (IMU) resolver set to 0°, the 16X (IMU, SH) or 64X (TR) 
resolver set to 355.00°, CDU Z applied, and a 100±1 cps limit cycle input signal applied as shown 
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in Figure 5 or equivalent no failure signal shall be generated. With 100*1 cds limit cycle 
signal increased to 200±2 cps, a Limit Cycle Fail signal shall be generated within 3 to7 seconds. 


4.3.15 D/A Converter. With an EC Enable (IMU) or D/A Enable (optics) applied 
and the read counter counted up and down in accordance with Table II, the AC 
and DC DAC outputs shall be as specified therein except that the DC DAC output 
shall not be present for the IMU axes until S IV B takeover and SAT CON are 
applied and shall not be present for Optics until TV C and AUTO CONT are 
applied. 


4.3.16 A/D to D/A Feedback Loop 

4.3.16.1 IMU Axes. With the IX and l 6 X resolvers set to 0°, CDu Z momentarily 
applied, CA Enable and Error Counter Enable applied and the l 6 x resolver adjusted 
to produce a read counter reading of 8 bits, the D/A AC Error voltage shall' be 
0.613 ±0.002V rms,T phase. With the l 6 X resolver adjusted to produce a read 
counter reading of 16 bits, the D/A AC Error voltage shall be 0.026 +0 .004Vrms, 

IT phase. With the l6X resolver adjusted near 358.5° to produce a read counter 
reading of -16 bits, thfe D/A AC Error Voltage shall be 0.026 ±0.004v rms, 0 
phase. Repeat test without CA Enable applied. The D/a AC Error shall be 
' * 10 mv rms .max. 


4.3.16.2 Optics Axes. With the l6X (SH) or 64X (TR) R.S. set to 0°, CDU Z 
momentarily applied, and a D/A Enable applied, the D/A AC Error output shall 
be ,10 mv rms .max. With the 1$X ()SH) or 64X (TR) R, S, adjusted to produce a read 
counter setting as shown below, the D/a AC error shall be as shown, in Table XI. 


Read Counter Bits 


TABLE XI 
DaC AC ERROR 


J2/A AC Error 


JPhase 




TR 


0 

+8 

+16 

-16 


10MV rms max 
13.15ll. 15 
26.3±2.50 . 
26.5£2.50 


10 MV rths max 
26.30t2.30 
53±5 
53±5 


'XT 

it 

0 


4.3.17 Coarse Align Amplifier (IMU) 


4.3.17.1 Fine Error Gain. With the IX resolver set to 0° and the CA mode applied, 
the lbX resolver shall be adjusted to produce a minimum null at the Fine Error 
TP. With the l 6 x resolver angle increased 1.760° from the l 6 X n ull angle, the 
CA Error output voltage shall be 48 ±5 mv rms, 0 phase. 


4.3.17.2 DAC Gain 


a. With the IX resolver set to 0° and the CDU Z mode applied, the l6x 
resolver shall be adjusted to produce a Fine Error TP null.. With the 
CDU Z mode removed, the D/A AC Error output shall be . 10 mv rms-max. 

b. With an Error Counter Enable and 10 +Ae. pulses applied, the D/A AC 
Error output shall be 132.0 ±13.2 mv rms, 0 phase. 'Hie CA Error 
output shall be 10 mv ms max. 

m 

c. Repeat b using 10 pulses. D/A AC Error and CA Error phases 

shall change by 180 degrees. 


I * 


¥ 



r 

* 


% 
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4.3.1?.3 DAC Saturation. With an Error Counter Enable and 256 +Ao_ pulses 
applied, the CA Error output shall be 165 £45 nrv rms, if phase. With 256 -A# p 
pulses applied, the CA Error output shall be 165 *45 nrv ms, 0 phase. C 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0°, the l6x resolver 
set to obtain a Pine Error null with the read counter at zero, and the CDU Z 
mode applied and then removed, the CA Error output shall be 1 less than 5 mv 
rms. Wi th the CIXJ Z mode applied and the IX resolver adjusted for a Coarse 
Jrror TP voltage of 150 nrv rms, ft phase, the CA Error TP voltage shall be 1.30 
-0.25V ms, 0 phase. 

4.3.18 Ambiguity (DU) 

4.3.18.1 Override. With the IX resolver set to 225°, the l6x resolver set to 
0° and CIXJ Z applied, the Pine Error TP null voltage shall be less than 16.66 
mv ms and the Course Error TP null voltage shall be less than 100 nrv ms. 

With CDU Z subsequently removed, the read counter shall read 225° £l bit. 

4.3.18^2 Turn-on (IMU). With the l 6 X resolver set to 0°, the IX resolver set 
to 225 , and CDU Z and Ca EhabLv applied, the Coarse Error TP voltage shall be 
l.'660±0.083V tins, rphase and the CA Error TP voltage shall be 11A3V rms,/ 

0 phase. With the IX resolver increased to 245°, the CA Error TP voltage shall 
oe 3*3 -0.3V ras,^phase. 

4.3.19 gage Voltage (IMU). With the l 6 X resolver set to 0° and the IX resolver 
set to 0 , the IMU Chgj£ voltage shall be less than 10 mv ms. With the IX 
resolver adjusted to 1 , the LIU Cage voltage shall be 0.45 £0.02V ms. With 
the IX resolver set to 90°, the IMU C'ge voltage shall be 26 £lV ms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10 W resistor connected between 
ISS +28 vdc and CA Relay Lrive, the CA Relay Drive voltage sh all be 28 £3 vdc. 
With a "CDU Common to PSA” applied Cage Override bo the CA Relay Drive voltage 
shall be 1. & vdc max. With the 300 ohm resistor remoyed, an Error Counter Enable 
applied and 15 +^©c pulses applied, the D/A AC signal shall be 198 ±12 mv 
rms. - With a Cage Override applied, the D/A AC Signal shall be less than 10 
mv ms. 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU,SH) or 64X (TR) resolvers adjusted to 
obtain the read counter bits specified in Table IX, the read counter 
locked by applying a CA Enable (IMU Axis) or a TV C followed by CDU Z 
(Optics Axis), and the l 6 X (IMU,SH) or 64x (TR) resolver readjusted 
to obtain a Fine Error TP null, the angular diffemece between the 
resolver angle specified in Table IX and the final l6x (IMU,SH) or 
64X (TlO resolver angle shall be calculated to be between + 0 . 075 ^* 0(1 
-0.035 . 
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TABLE IX 
SYSTEM ERROR 


IX RS (IMU) 

IMU, SH 


COARSE 

16X RS 


CTR 

FINE 

READ COUNTER BITS 

ANGLE 

CTR ANGLE 

wmMmwmwmwmwmwmmwiwmmwmmmwnn^ 

FINE SYSTEM 1 
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TABLE DC (Continued) 


IX RS (IMU) 
COARSE 
CTR 
ANGLE 


IMU, SH 
16X RS 
FINE 

CTR ANGLE 


1 


3 4 


READ COUNTER BITS 
1 5 I 6 1 7 1 8 I 9 I 10 111 


ll2l 13 


14 15 


FINE SYSTEM 


5. 

6* 

123.750 








1 

1 


1 

i 

1 

129.375 







1 

1 

1 


1 



134.912* 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 



135. 000 






j 

i 



1 

1 

1 



140. 625 



1 




1 



1 

1 



146.162 

1 | 

1 

1 

1 

1 

1 

1 



1 

1 



146.250 





! 



1 

! 

1 

1 



151. 876 





1 


1 

1 


1 

1 



157.412 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 



157. 500 









1 

1 

1 



163.125 







1 


1 

1 

1 



168.662 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 



168.750 








1 

1 

1 

1 



174.375 







1 

1 

1 

1 

1 

5. 

6* 

179.912 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11. 

2* 

180.000* 


1 

* 


1 


| 

\ 

1 





11. 

2* 

225.000 




I 

1 


1 


1 


1 


16.8* 

270.000 

i 










1 

16. 

8* 

315.000 


* 



1 


f 



1 

1 

22.5* 1 

360.000 









1 

i 

1 




1 

1 

1 

1 


COARSE SYSTEM (IMU Axes Only) 


2 . 8 * 
5.6* 
11 . 2 * 
19.6* 
22.5* 
45.0* 
67.5* 
90.0* 
157.5* 
180.0* 
247.5* 
270.0* 
337.5* 


67.500 
90.000 
180.000 
270.000 
000.000 
000.000 
000.000 
000.000 
000.000* 
000.000 
000.000* 
000.000 
000.000* 


1 


1 

1 


1 

1 


1 

1 


1 

1 


1 

1 

1 

1 


♦Angles to be tested with the +28 vdc supply voltage adjusted first to 22.0±0.5 vdc and then retested 
at a supply voltage of 34.0±0.5 vdc. 
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b. The requirements specified in a. shall be met for each fine system 
angle specified in Table IX. 

c. With the IX (IMU) and l6x (IMU) resolvers adjusted to obtain the read 
counter bits of the coarse system specified in Table IX, then readjusted 
to obtain a null at the Coarse Error TP, the angular difference between 
the final IX resolver setting and the IX resolver angle specified 

in Table IX shall be calculated to be less than 0.5 . 

d. The test requirements specified in c. shall be met for each coarse 
system angle specified in Table IX. 

4.3.22 General Null. With the IX and l6X (IML T ) or l6X, 64X (Optics) resolvers 
sequentially adjusted to the angles specified in Table III, the £*0 G pulses shall 
be generated as specified, !l bit, and the Coarse arid Fine error TP voltages 
shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation (IMU). With the IX and 
If X resolver input angle, excitation and phase shift adjusted as specified in 
Table IV, the CDU Read Loop shall not oscillate. Oscillation in the course 
system shall be tested by adjusting the IX resolver angle plus and minus 0.1° 
from the angle specified in Table IV. Oscillation in the fine system shall be 
tested by adjusting the 16X resolver angle from 0 to 90 then back to 0 . The 
coarse system shall be tested first at 22.0 -0.5 vdc supply voltage, then 
retested at e 34.0 ±0.5 vdc supply voltage. The fine system shall be tested 

at a 20 £3 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on e cold plate. The 
cold plate - CDU interface temperature shall be monitored by four interface sensors 
mounted as shown in Figure 3. The goldplate temperature shall be adjusted until 
ery one interface sensor reaches 50 ty¥ and maintained there during the cold 

soak and test period shown in Figure 4. The coldplate temperature shall be adjusted 
until any one interface sensor reaches 110 i3°F and maintained there during the 
hot soak and test period shown in Figure 4. The four interface sensors and six 
internal sensors shall be monitored continuously through soaking and testing. 

The interface temperatures must be within 47 to 113 F and the internal temperatures 
must be tween Ul to 130°F throughout soaking and testing. All the interface 
sensor temperatures shall be within 10°F of each other. Power shall be applied ' 
continuously through soaking and testing. The CEU assembly shall be covered 
by an insulating box (lined with 1 inch thick polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed wi£h the dc 
supply voltage adjusted to 22.0 *0.5 vdc when the temperature is 50 *5 F and 
34.0 ±0.5 vdc when the temperature is 110 -5 F. The electrical tests shall 
consist of the following tests performed during the intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) 

c. D/A Converter (4.3.15). Use Table X instead of Table II. 

d. Computer Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 


TABLE X 
D/A OUTPUT 


COUNTER 

CONDITION 

PULSES 

APPLIED 

D/A DC OUTPUT 

Min 

Max 

NB 11 
?7 o 8 

2°:i 1 . 2 2 .2 U 

0 

1 

384 

23 

0 

0.01175 

4.747 

0.294 

0.0125 

0.01465 

5.353 

0.312 
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5. PREPARATION FOR DELIVERY 

5*1 GENERAL. Preparation for delivery shall be in accordance with Specification 
101002214. 

6. NOTES 

6.1 EEFINITI0N3 

a. IMU- Inertial Measurement IMt axes (3) 

b. Optics- Optics axes(2) 

c. TR- Trunnion ro solver system 

d. SH- Shaft resolver system 
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FLANGE 



FIGURE 3 


FLUIGS 



SOAK AND ELECTRICAL TEST SCHEDTJIE 
FIGURE 4 




























TEST FLOWGRAM 
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3. REQUIREMENTS 

3.1 PERFORMANCE. The following performance characteristics are applicable to each of 
the 5 CDU channels (3 IMU axes and 2 Optics axes) unless otherwise specified herein. The 
Fine Align mode of operation is implied unless otherwise specified. 

3.1.1 Basic Null 

3.1.1.1 IMU. The A0 q pulses and error T. P. voltages shall be generated as specified in 
Table III when the IX and 16X resolvers are adjusted to the angles specified. 

3.1.1.2 Optics. Same as 3.1.1.1 except instead of IX and 16X use 16X (SH), 64X (TR). 

3 . 1 .2 Coarse Align Read Counter Lock (IMU). The read counter shall become locked to 
the last resolver angle being received, ±1 bit, by the application of a CA Enable and shall 
not count any new resolver angles being received. The read counter shall resume counting 
the new resolver angles when the CA Enable is removed. 

3.1.3 Coarse Align Relay Drive Voltage (IMU). The CA relay drive voltage shall be 22.0*0.5 
vdc when the dc supply voltage is 22.0*0.5 vdc, or 34.0*0.5 vdc when the supply voltage is 
34.0*0.5 vdc when the CDU is in the Fine Align mode. The drive voltage shall be 1.5 vdc 
maximum when a CA Enable signal is applied. 

3.1.4 Coarse Align Rate (IMU). The Pj pulse characteristics shall be as specified in 
Table I, Type IV and Figure 1 when the IX resolver is set to 0* and the 16X resolver is 
set to 180° to cause read loop oscillation. When the CA Enable and EC Enable modes are 
applied, the Pj pulse characteristics shall be as specified in Table I, Type m. 

3.1.5 TVC Read Counter Lock (Optics). The read counter shall become locked to the last 
resolver angle received by the application of a TVC signal followed by a CDU Z signal. 

Further changes in resolver angles shall have no effect until the CDU Z signal is removed, 
then the read counter shall resume counting and contain the last angle received. 

3.1.6 Fine Bit Size 

3.1.6.1 IMU, SH. The in-phase component of the Fine Error signal appearing at the Fine 
Error TP shall be 16*2 mv rms, ir phase when the 16X resolver input angle is increased 

0.088° from the fine read system null condition. 

3.1.6.2 TR. The in-phase component of the Fine Error Signal appearing at the Fine 
Error TP shall be 16*2 mv rms, v phase when the 64X resolver is increased 0.044° 
from the fine read system null condition. 

3.1. 7 Coarse Bit Size (IMU). The in-phase component of the Coarse Error signal appearing 
at the Coarse Error TP shall be 60*7 mv rms, * phase when the IX resolver input angle is 
increased 2.8° from the coarse read system null condition. 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, it phase when the 16X (IMU,SH) 
resolver is set to 0.131° ±0.020° or the 64X (TR) resolver is set to 0.065° ±0.010°. 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, ir phase when the 16X (IMU, SH) 
resolver is set to 2.20° ±0.44° or the 64X (TR) resolver is set to 1.10° ±0.22°. 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40° ±1.40” and the coarse error output shall be 
196.0 ±32.6 mv, rms, v phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120° ±5° and 240° ±5°. 

3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 112.5° within 4.0 seconds maximum when a step change of 112.5° in IX 
resolver input angle is applied. 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179° within 1.0 seconds maximum when a step change of 179° in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

3.1.10 Computer ±A0 q Pulse 

3.1.10.1 IMU. The ±A0 q pulse shall have the characteristics specified in Table I, Type VI 
when the IX resolver is set to 0” and the 16X resolver is set to 180° to cause read system 
oscillation. 

3.1.10.2 Optics. The ±A0 q pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit 
cycle condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 
failure as specified when any of the following conditions exist for a period greater than 
7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000° 
and shall occur when the 16X or 64X resolver angle is 12.000°. The IX (IMU) 
resolver angle shall be at 0.000° with the system in the CDU Z mode. 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20*, 
the 16X (IMU) resolver angle is 0° and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33° and the 16X resolver 

angle is 180°. 

c. Cos (0 ) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 

to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0°. A Cos 
(0 --y ) Fail shall occur when the 16X resolver excitation is changed to 9±1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100±1 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200±2 cps. 

e. The 14 VDC Fail shall not occur when the input of 4.2.15.a. is 28±1 vdc. A 14 VDC 

Fail shall occur when the 14 vdc IMU or Optics supply voltage is 8. u*0.1 vdc. 

% 

f. Cos (0 ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 

excitation is reduced to 25.0±1.0V rms, when the resolver angle is 0°. A cos(0 -*y ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9±1V rms. 

3.1.12. D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 

TABLE R 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

PULSES 

APPLIED 

±DC OUTPUT 
DC VOLTS 

AC OUTPUT (IMU) 
0 or r VRMS 

AC OUTPUT (Optics) 

0 or x VRMS 

Null 

0 

0.0000±5 m TT 

0.0000±5 mv 

0.0000*10 mv 

2° 

1 

0.0132±11<*> 

0.0133*12% 

0.0266*15% 

2 1 

2 

0.0264±6% 

0.0266*7% 

0.532*10% 

2 2 

4 

0.0527±6% 

0.0532*7% 

0.1065±10% 

2 3 

8 

0.1055±3% 

0.1065*5% 

0.2130*10% 

2 4 

16 

0.2110A 

0.2130*5% 

0.4260 1 

i 

2 5 

32 

0.4220 

0.4260*5% 

0.8520 


2 6 

64 

0.8440f 

0.8520*5% 

1.704 1 

' 

2 7 

128 

1.6880±3% 

1.704*5% 

3.408±10% 

2 5 .2 7 

160 

2.1100±1% 

2.130*2%, ±5° 

4.26±5%, ±5° 

2 8 

256 

3.3760±3% 

3.408*5% 

6.816±10% 

2 7 .2 8 

384 

5.064 ▲ 

5.112 

10.224 ^ 

i 

2°.2 7 .2 8 - 
2°.2 1 .2 2 .2 3 y 

385** 

5.064 1 

5.112 

10.224 

* 

2 4 .2 5 .2 6 .2 8 J 

-!♦ 

5.0508±3% 

5.0987*5% 

10.198±10% 


♦Apply one pulse in the opposite direction to obtain this condition. The null voltage of the dc 
output shall be added to (if minus) or subtracted (if plus) from the dc output. 


♦♦Reading shall be within ±3 mv of the previous reading at 384 pulses. 
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3.1.13 A/D to D/A Feedback Loop. The D/A AC output shall be as follows with CA Enable 
and EC Enable applied (IMU) or DAE (Optics) and the 16X resolver is adjusted to the following 
read counter angles: 

a. The D/A AC Error output shall be. 13.3±l f 6 (IMU) or 2 (OPTICS) m t nns w phase 

when the read counter angle.is 8 bits. 

b. The D/A AC Error output shall be 26.6±1.9 (IMU) or 53.2±3.7 (OPTICS) mv rms 

k phase when the read counter angle is 16 bits. With CA Enable removed, the D/A 
AC Error output shall be 10 mv rms maximum. 

c. The D/A AC Error output shall be 26.6±1.9 (IMU) or 53.2±3.7 (OPTICS) mv rms 
0 phase when the read counter angle is -16 bits. 

3.1.14 Coarse Align Amplifier (IMU) 

3.1.14.1 Fine Error Gain. The CA Error output shall be 48±5 mv rms 0 phase when the 
16X resolver is adjusted 1.76° from the fine error null while in the CA mode and the IX 
resolver is at 0°. 

3.1.14.2 DAC Gain. The DAC AC output and CA Error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output shall be 132.0±7.0 mv rms 0 phase and the CA Error output 
shall be 38.0±6.0 mv rms v phase when 10 +A0£ pulses and an EC Enable are 
applied. The CA error output shall be 10 mv rms max when the EC Enable is 
removed. 

b. The DAC AC output shall be 132.0±7.0 mv rms v phase and the CA Error output 
shall be 38.0±6.0 mv rmsO phase when 10 -A0£ pulses and an EC Enable are 
applied. The CA error output shall be 10 mv rms max when the EC Enable is 
removed. 

c. The CA Error output shall be 165±45 mv rms total ir phase when 256 +A0^ pulses 
and in EC Enable are applied. 

d. The CA Error output shall be 165±45 mv rms total 0 phase when 256 -A0 C - pulses 
and an EC Enable are applied. 

3.1.14.3 Coarse Error Gain. The CA Error signal shall be 1,30±0.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms tt phase. 

3.1.15 Ambiguity (IMU) 

3.1.15.1 Override. The read counter shall contain an angle of 225°, ±1 bit, when the IX 
resolver is set to an ambiguity condition (IX * 225°, 16X * 0°). 
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3.1.15.2 Turn-on. The CA Error signal shall be 11 +3V rms 0 phase and the 
coarse error signal shall be 1.660 ±0.083V rms phase when the resolvers are 
set to an ambiguity condition (lX * 225° l6X * 0°) in the Turn-on mode. The 
CA Error signal shall be 3.3 + 0.3V rmsITphase when the IX resolver is increased 
to 245°. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a 
IX resolver angle of 0°, 0.45 ^0.02V rms for a IX resolver angle of 1.0 , and 
26 ilV rms for a IX resolver angle cf 90°. 

3.1.17 Cage Override. The DAC AC Error output shall be 198±12 (IMU) or 396±24 (OPTICS) 
mv rms and the CA relay drive voltage (IMU' shall be 28 1 3 vdc when an Error 
Counter Enable (IMU)or D/A Enable (Optics ), and 15 +A/» C pulses are applied. 

The CA Relay drive voltage (IMU) shall be 1.5 vdc max and the DAC AC Error 
output shall be 10 mv rms max when a Cage Override is applied in addition to 
the Error Counter Enable (3MU) or D/A Enable (Optics) and +15 pulses. 

3.1.18 Switch and System Error. The Pine (l6X or 64x) system error shall be 
within +0.075° and -0.035°and ±0.6° maximum for the IX (IMU) resolver system. 

3.1.19 General Null (IMU). The coarse and fine error null voltages shall be 
as specified in Table III and system oscillation shall not occur when the IX 
and loX resolver angles are as specified therein. 


TABLE III 


INPUT RESOLVER 
(Degrees) 


GENERAL NULL 

OUTPUT ERROR 
VOLTAGE 


PULSE TOTAL (-l) 



f 

i 


FINE 

j COARSE 

f ... 

! 

1 - 

i 


X (IMU) 

: 16X. 64X 

. 4 - — * 

- " ■ ■- 

1 

(MAX) 

; (MAX) 

: IMU 

' t ■ — 

SHAFT 

* 

T ■ * 

TRUNN. 

0 

0 


75 mvp.p 

.650 vp, 

.pi 0 

0 

0 

75.9 

135 


y 

f. 

y 

\ 

i 6912 

: 768 

1536 

2.8 

45 



I 

j 

i 



i 256 

256 

512 ! 

168.7 

180 






15,360 

1024 

2048 ; 

5.6 

90 



i 



| 512 

512 

1024 

239 

225 




* 


:21,760 

1280 

1 2560 j 

19.7 

315 




j 

\ 

i 1792 

1792 

3584 

331.8 

270 


> 


V 

30,208 

1536 • 

! 3072 

i 

0 

0 


75 mvp.p 

.650 vp. 

« ' ■ ■ 

»p 0 

.«•» ....... .. ** 

0 

0 


3.1.20 Coarse and Pine Amplitude and Phase Variation (IMU). The CEXJ Read loop 
shall not oscillate under the conditions specified in Table IV. 
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4, QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination Requirement Method 


Basic Null 

3.1.1 


4.3.4 

Coarse Align Read Counter Lock (1MU) 

3.1.2 


4.3.5 

Coarse Align Relay Driver (IMU) 

3.1.3 


4.3.6 

Coarse Align Rate (IMU) 

3.1.4 


4.3.7 

TVC Read Counter Lock (Optics) 

3.1.5 


4.3.8 

Fine Bit Size 

3.1.3 


4.3.9 

Coarse Bit Size (IMU) 

3.1.7 


4.3.10 

Schmitt Trigger Threshold Levels 

3.1.8 


4.3.11 

Speed 

3.1.9 

% 

4.3.12 

Computer ±A0 q Pulse 

3.1.10 


4.3.13 

CDU Fail Detection 

3.1.11 


4.3.14 

D/A Converter 

3.1.12 


4.3.15 

A/D to D/A Feedback Loop 

3.1.13 


4.3.16 

Coarse Align Amplifier (IMU) 

3.1.14 


4.3.17 

Ambiguity (IMU) 

3.1.15 


4.3.18 

Cage Voltage (IMU) 

3.1.16 


4.3.19 

Cage Override , 

3.1.17 


4.3.20 

Switch and System Error 

3.1.18 


4.3.21 

General Null (IMU) 

3.1.19 


4.3.22 

Coarse and Fine Amplitude and Phase Variation (IMU) 

3.1.20 


4,3.23 

Thermal Stability 

3.1.21 


4.3.24 

Drawing Compliance 

3.2.1 


4.3.1 

Continuity and DC Resistance 

3.2.2.1 


4.3.3 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly shall be 

responsible for the accomplishment of each test required herein, in the sequence specified in 
Figure 6. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assembly shall be tested under 
the following ambient conditions. 

a. Temperature: 25° ±10°C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

4.2.1.1.1 Induced Environment. The assembly shall be tested at a temperature qf 50 *3°F 
and HO -3°7 as specified in 4.3.24. 


U.2.1.2 Pin Connections. Unless otherwise specified herein, 
connections and loads shall be as specified in Table VI. 


input and output 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1 and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21, 3.2.1 and 

3.2.2.1 shall be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the following 
inputs. 

a. 28*1 vdc, 3 amps max, 34.0±0.5 vdc enhanced, 22.0*0.5 vdc degraded. (See 4.2.1.5.1}. 

b. 50*3 vdc 

c. 28.00*0.28V rms, 800.0*1.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

* 

(1) IX Resolver, 26*. 26V rms output, 0*2° phase 

(2) 16X Resolver, 5*. 05V rms output, 0*2° phase 

(3) 64X Resolver, 5*. 05V rms output, 50*3° phase 

e. Clock pulses as specified in Table I, Type I. 

f. ±A0 pulses as specified in Table I, Type n, gated in non-repetitive pulse bursts 
of lp2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be 0 VDC through 2K*10% except CAGE OVERRIDE which 
shall be 0 VDC (ON) and through 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the *28 vdc supply 
voltage adjusted to 22.0*0.5 vdc and then repeated with the voltage adjusted to 34.0*0.5 vdc 
except 4.3.15 and 4.3.24.L C which shall be tested at 24.0*0.5 vdc and 34.0*0.5 vdc. All 
other tests shall be run with a 28*1 vdc supply voltage except 4.3.2.1 which shall be run at 
22.0*0.5 vdc. 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.17, 4.3.21 (as specified 
therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Pressure Fill and Leak. The assembly shall be filled with dry nitrogen and helium as 
specified in ND1002290. It shall then be placed in a vacuum fixture and the fixture exhausted 
per the ND. The maximum leak rate shall be as specified in the ND. 

4.2.2.1 Purge and Fill. The assembly shall be internally dried and maintained, using the 
following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 

b Fill to atmospheric pressure with dry nitrogen. 
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SIGNAL I IG 

RESOLVER _ | _ 

{ Hi 140 

Lo 240 
Shld 340 


[ HI 440 

COS 16X < Lo 540 

l Shld 640 


SIN IX 


COS IX 


SIN 64X 


Hi 141 

Lo 241 
Shld 341 


Hi 

Lo 

Shld 

Hi 

Lo 

Shld 


[Hi 

COS 64X j Lo 

(.Shld 


441 

541 

641 


POWER SERVO ASSY 


IMU 


Coarse 

Align 

Signal 


Cage 129 

OV 229 

(F) Shld 329 

r Hi 430 

I Lo 530 

(F) Shld 630 


r Hi 131 
D/A AC f Lo 232 
Signal ((F) Shld 332 
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TABLE VI 

SIGNAL/LOAD CONNECTION UST 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on 
each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak teat. 

as specified in 4.2.2, the assembly shall be inspected for scratches, dents, nicks and legibility 
of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the Spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 1 octave 
per 15 seconds. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch pp constant 
displacement from 10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3.2.1. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VII. The electrical 
tests shall be as follows: 

a > t and pulse lines shall be monitored throughout the sweep cycle and presence 
of Pj, +A0 G and -A0 q pulses shall constitute failure. 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in pulse bursts of 
1023 pulses per burst applied alternately to the +A0£. and -A0£ inputs and the 
resolver angles and the read counter angle as specified in Table VII, the DAC DC 
Error signal shall be modulated at 1.56*0.10 cps and shall be as shown in Figure 2 
and as specified in Table VII. A discontinuity of 0.5 msec or more shall con¬ 
stitute a failure. The ISS and OSS 28V rms, 800 cps excitation shall be maintained as 
dose to the nominal value as possible during this test. 

c. The output discretes specified in Table VIII shall be continuously monitored for 
state change or pulse presence in accordance with Table Vin. 

4.3.3 Continuity and DC Resistance. The dc resistance between the points specified in 
Table V shall be measured in accordance with Method 303 of Standard MIL-STD-202 and shall 
be as specified in Table V. 
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TABLE VH 

DAC AC ERROR OUTPUT 


1 RESOLVER ANGLE f) 

READ COUNTER ANGLE (±1 bit) 

DAC AC 

ERROR VOLT¬ 
AGE (VDC) 

OPTICS i 

IM 

[U 

OPTICS 


SH16X 

TR64X 

Coarse IX 

Fine 16X 

Trunnion 

Shaft 

IMU 

45 

45 

2.8. 

45 

2 10 „ 

2» 

2 9 

4.7-5.4 

135 

135 

165 

135 

2 10 ,2 U 

2 9 ,2 10 

2 9 <,10 2 12 o 13 2 14 


225 

225 

239 

225 

2 10 i2 12 

2 9 .2 U 

2 9 , 2 J* 2 J^^ 

i 

315 

315 

334 

315 

2 10 ,2 11 ,2 12 

2 9 ,2 1u ,2 A1 

2 9 ,2 Au ,2 A1 ,2 13 ,2 14 ,2 15 

4.7-5.4 


TABLE VHI 
OUTPUT DISCRETES 


DISCRETE 

DC VOLTAGE 
LEVEL 

OSS Fail 

5 vdc max 

ISS Fail 

5 vdc max 

AP Control Operate 

17+5 vdc 

SC Control Operate 

17+5 vdc 

CA Relay Operate 

22+5 vdc 

IMU Operate 

17+5 vdc 


4.3.4 Basic Null. With the IX (IMU), 16X (IMU, SHAFT) and 64X (TR) resolvers adjusted to 
the angles specified in Table III, the A0 q pulses shall be generated as specified, ±1 bit, and the 
Coarse (IMU) and Fine Error TP voltages shall be as specified. 

4.3.5 CA Read Counter Lock (IMU). With the IX and 16X resolvers set to 0°,, CDU Z momen¬ 
tarily applied and the 16X resolver angle increased to 11.25®, the read counter shall contain 
an angle of 11.25 fl bit. With CA mode added and the 16X resolver angle increased to 90", the 
read counter shall contain an angle of 11.25° ±1 bit. With CA removed, the read counter 
angle shall change to 90° ±1 bit. 

4.3.6 CA Relay Driver (IMU). With a 300 ohm 10W resistor connected from CA Relay Drive 
to ISS +28 vdc, the CA Relay Drive voltage shall be ±1 vdc from the ESS power supply voltage. 
With CA Enable applied, the CA Relay Drive voltage shall decrease to 1.5 vdc max. With the 
300 ohm resistor and CA removed and the CA Relay Drive connected to +50 ±3 vdc through a 
2.4K ohm resistor, the CA Relay Drive voltage shall be 39+4 vdc. Measure 4.0±0.2 vdc and 
0.2V pp max ripple at +4 vdc TP. 
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4.3.7 CA Rate (IMU). With the IX resolver set to 0° and the 16X resolver set to 180°, the 
Pj pulses shall have a pulse width of 4±2 psec and shall be spaced 78±4 psec apart. With CA 
and ECE applied, the Pj pulses shall have a pulse width of 4±2 psec and shall be spaced 
156±8 psec. 

4.3. 8 TVC Read Counter Lock (Optics). With the 16X (SH) or 64X (TR) resolver set to 0° 
and CDU Z momentarily applied, the read counter shall contain an angle of 0®. With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25°, the read counter shall contain an angle of 
11.25° ±1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 
set to 90°, the read counter shall remain at 11.25° ±1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90° ±1 bit. 

4.3.9 Fine Bit Size 

4.3.9.1 IMU and SH. With the IX (IMU) and 16X resolvers set to 0°, CDU Z applied, the 
16X resolver adjusted to obtain a Fine Error null, then advanced 0.088°, the Fine Error TP 
voltage shall be 16±2 mv rms,v phase. 

4.3.9.2 TR. With the 64X resolver set to 0°, CDU Z applied, the 64X resolver adjusted to 
obtain a Fine Error TP null, then advanced 0.044°, the Fine Error TP voltage shall be 16±2 mv 
rms, 7T phase. 

4.3.10 Coarse Bit Size (IMU). With the IX and 16X resolvers set to 0°, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8°, the Coarse Error 
TP voltage shall be 60±7 mv rms, v phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4. 3.11.1 Fine Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 pps pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33±3.33 mv rms, ir phase 
and the net increase in the 16X (IMU, SH) resolver angle shall be 0.131° ±0.020° or the net 
increase in the 64X (TR) resolver angle shall be 0.065 ° ±0.010°. 

4.3.11.2 High Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 pps pulse train appears at the High 
Ternary Schmitt TP, the Fine Error TP voltage shall be 0.40±0.10V rms and the net increase 
in the 16X (IMU, SH) resolver angle shall be 2.20° ±0.44° or the net increase in the 64X (TR) 
resolver angle shall be 1.10° ±0.22°. 

4.3.11.3 Coarse Ternaiy (IMU). With CDU Z applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0±32.6 mv rms,ir phase and the coarse error 
angle shall be 8.4° ±1.4°. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied the 16X resolver set to 0* and the 
IX resolver increased from 115° until an 800 pps pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120° ±5°. The pulse train shall continue to exist 
until the IX resolver angle is increased to 240° ±5°. 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0°, the IX resolver set to 112.5° and CDU Z 
applied, the Coarse Schmitt (Ci) pulses shall disappear within 4 seconds after CDU Z is 
removed and the read counter shall contain an angle of 112.5° ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179“ and CDU Z applied, the 
Fine Schmitt (Fj) pulses shall disappear within 1 second after CDU Z is removed and the read 
counter shall contain an angle of 179° ±1 bit. 

4.3.13 Computer Pulses 

4.3.13.1 IMU. With the IX resolver set to 0° and the 16X resolver set to 180°, the 0 q 
signals shall have the characteristics specified in Table I, Type VI. 

4.3.13.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 0°, the +A0 q and si S nai8 
shall have the characteristics specified in Table I, Type IV except PRF shall not be a require¬ 
ment when the digitizing loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection. Unused 16X and 64X resolver inputs shall be excited by 
connecting a 5V rms, Q phase SH (IMU) and 50±3° phase voltage to the unused Cos 16X (TR) 
and 64X inputs. 

4.3.14.1 Fine Error Fail. With the IX (IMU) resolver set to 0.000°, CDU Z applied and the 
16X or 64X resolver set to 8.000°, no fail signal shall be generated within 7 seconds. With th3 
16X or 64X resolver increased to 12.000°, a fail signal shall be generated within 3 to 7 seconds. 
With CDU Z removed, the fail signal shall cease within 1 second. (1.5 seconds at 34.0±0.5 vdc 
applied, per 4.2.1.5.a). 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0°, the IX resolver set to 20° 
and CDU Z applied, no failure signal shall be generated. With the IX resolver increased to 33° 
and 16X R. S. set to 180 degrees, a fail signal shall be generated within 3 to 7 sec. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0°, no fail signal shall be generated. With 
the 14 vdc TP voltage adjusted to 8.0±0.1 vdc, a fail signal shall be generated within 3 to 7 
seconds. 

4.3.14.4 Cos (0 - ^ ) Fail (IMU). With the IX and 16X resolvers set to 0° and the excitation to 
the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 -y ) Fail (OPTICS). With the 16X (SH) or 64X (TR) resolver set to 0° and the 
resolver excitation reduced to 25.0±1.0V rms, no fail signal shall be generated. With the 
excitation reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 
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4.3.14.5 Limit Cycle Fail. With the IX (IMU) resolver set to 0°, the 16X (IMU, SH) or 64X (TR) 
resolver set to 355.00°, CDU Z applied, and a 100+1 cps limit cycle input signal applied as shown 
in Figure 5 or equivalent, no failure signal shall be generated. With 100+1 cps limit cycle 
signal increased to 200±2 cps, a Limit Cycle Fail signal shall be generated within 3 to 7 seconds. 

4.3.15 D/A Converter. With an EC Enable (IMU) or D/A Enable (optics) applied and the read 
counter counted up and down in accordance with Table n, the AC and DC DAC outputs shall be 
as specified therein except that the DC DAC output shall not be present for the IMU axes until 
S IV B takeover and SAT CON are applied and shall not be present for Optics until TV C and 
AUTO CONT are applied. The ISS or OSS 28.0V rms, 800 cps excitation shall be maintained as 
close to the nominal value as possible during this test. 

4.3.16 A/D to D/A Feedback Loop 

4.3.16.1 IMU Axes. With the IX and 16X resolvers set to 0°, CDU Z momentarily applied, 

CA Enable and Error Counter Enable applied and the 16X resolver adjusted to produce a read 
counter reading of 8 bits, the D/A AC Error voltage shall be 0.013i0.002V rms, w phase. With 
the 16X resolver adjusted to produce a read counter reading of 16 bits, the D/A AC Error 
voltage shall be 0.026+0.004V rms, jr phase. With the 16X resolver adjusted near 35&.5*to produce 
a read counter reading of -16 bits, the D/A AC Error voltage shall be 0.026±0.004V rms, 0 phase. 
Repeat test without CA Enable applied. The D/A AC Error shall be < 10 inv rms max. 

4.3.16.2 Optics Axes. With the 16X (SH) or 64X (TR) R.S. set to 0°, CDU Z momentarily 
applied, and a D/A Enable applied, the D/A AC Error output shall be 10 mv rms max. With 
the 16X (SH) or 64X (TR) R. S. adjusted to produce a read counter setting as shown below, the 
D/A AC Error shall be as shown in Table XI. 


TABLE XI 
DAC AC ERROR 


READ COUNTER BITS 

D/A AC ERROR 

PHASE 


SH 

TR 


0 

10 mv rms max 

10 mv rms max 

✓ 

+8 

13.15+1.15 

26.30+2.30 

tr 

+16 

26.3+2.50 

53+5 

ir 

-16 

26.5+2.50 

53+5 

0 


4.3.17 Coarse Align Amplifier (IMU) 

* 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0° and the CA mode applied, the 
16X resolver shall be adjusted to produce a minimum null at the Fine Error TP. With the 
16X resolver angle increased 1.760° from the 16X null angle, the CA Error output voltage 
shall be 48±5 mv rms, 0 phase. 

4.3.17.2 DAC Gain 

a. With the IX resolver set to 0° and the CDU Z mode applied, the 16X resolver shall 
be adjusted to produce a Fine Error TP null. With the CDU Z mode removed, the 
D/A AC Error output shall be 10 mv rms max. 















APOLLO G&N Specification 
PS2007222 REV B 


b. With an Error Counter Enable and 10 +A B Q pulses applied, the D/A AC Error output 
shall be 132.0+7.0 mv rms, 0 phase and the CA Error output shall be 38.0+6.0 mv rms 
t phase. • The CA Errot output shall be 10 mv rms max when the EC Enable is 

removed. 

c. Repeat b using 10 -A0 C pulses. D/A AC Error and CA Error phases shall change by 
180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A Oq pulses applied, the CA 
Error output shall be 165.0±45.0mv rms, total, a. phase. With 256 -Apulses applied, the CA 
Error output shall be 165.0+45.0 rav rms total, 0 phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0°, the 16X resolver set to obtain 

a Fine Error null with the read counter at zero, and the CDU Z mode applied and then removed, 
the CA Error output shall be less than 5 mv rms. With the CDU Z mode applied and the IX 
resolver adjusted for a Coarse Error TP voltage of 150 mv rms, ir phase, the CA Error TP 

voltage shall be 1.30+0.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

4.3.18.1 Override. With the IX resolver set to 225°, the 16X resolver set to O' and CDU Z 
applied, the Fine Error TP null voltage shall be less than 16.66 mv rms and the Coarse Error 
TP null voltage shall be less than 100 mv rms. With CDU Z subsequently removed, the read 

counter shall read 225° ±1 bit. 

4.3.18.2 Turn-on (IMU). With the 16X resolver set to 0°, the IX resolver set to 225°, and 
CDU Z and CA Enable applied* the Coarse Error TP voltage shall be 1.660±0.083V rms, tt phase 
and the CA Error TP voltage shall be 11+3V rms, 0 phase. With the IX resolver increased to 
245°, the CA Error TP voltage shall be 3.3+0.3 V rms, v phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0° and the IX resolver set to 0°, the 
IMU Cage voltage shall be less than 10 mv rms With the IX resolver adjusted to F, the IMU 
Cage voltage shall be 0.45+0.02V rms. With tne IX resolver set to 90°, the IMU Cage voltage 

shall be 26±1V rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ISS +28 vdc and 
CA Relay Drive, the CA Relay Drive voltage shall be 28+3 vdc. With a "CDU Common to PSA" 
applied Cage Override, to the CA Relay Drive voltage shall be 1.5 vdc max. With the 300 ohpi 
resistor removed, an Error Counter Enable applied and 15 +A0£. pulses applied, the D/A AC 
signal shall be 198+12 mv rms. With a Cage Override applied, the D/A AC Signal shall be 10 mv 

rms max. 

» 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU, SH) or 64X (TR) resolvers adjusted to obtain the read 
counter bits specified in Table IX* the read counter locked by applying a CA Enable 
(IMU Axis) or a TV C followed by CDU Z (Optics Axis), and the 16X (IMU,SH) or 64X (TR) 
resolver readjusted to obtain a Fine Error TP null, the angular difference between the 
resolver angle specified in Table IX and the final 16X (IMU, SH) or 64X (TR) resolver 
angle shall be calculated to be between +0.075° and -0.035. 
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TABLE IK (Continued) 
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b. The requirements specified in a. shall be met for each fine system angle specified 
in Table IX. 

c. With the IX (IMU) and 16X (IMU) resolvers adjusted to obtain the read counter bits 
of the coarse system specified in Table IX, then readjusted to obtain a null at the 
Coarse Error TP, the angular difference between the final V C resolver setting and 
the IX resolver angle specified in Table IX shall be calculated to be less than 0.6°. 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table IX. 

4.3.22 General Null. With the IX and 16X (IMU) or 16X, 64X (Optics) resolvers sequentially 
adjusted to the angles specified in Table HI, the pulses shall be generated as specified, 

±1 bit, and the Coarse and Fine error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation (IMU). AMththe IX and 16X resolver 
input angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop 
shall not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1° from the angle specified in Table IV. Oscillation in the fine system 
shall be tested by adjusting the 16X resolver angle from 0° to 90° then back to 0° . The coarse 
system shall be tested first at 22.0±0.5 vdc supply voltage, then retested at a 34.0*0.5 vdc 
supply voltage. The fine system shall be tested at a 28.0±1.0 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate - 
CDU interface temperature shall be monitored by four interface sensors mounted as shown in 
Figure 3. The cold plate temperature shall be adjusted until any one interface sensor reaches 
50° ±3°F and maintained there during the cold soak and test period shown in Figure 4. The 
coldplate temperature shall be adjusted until any one interface sensor reaches 110±3°F and 
maintained there during the hot soak and test period shown in Figure 4. The four interface 
sensors and six internal sensors shall be monitored continuously through soaking and testing. 
The interface temperatures must be within 47 to 113°F and the internal temperatures must be 
between 41 to 130° F throughout soaking and testing. All the interface sensor temperatures 
shall be within 10° F of each other. Power shall be applied continuously through soaking and 
testing. The CDU assembly shall be covered by an insulating box (lined with 1 inch thick 
polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 
adjusted to 22.0±0.5 vdc when the temperature is 50±5°F and 34.0*0.5 vdc when the temperature 
is 110° ±5°F. The electrical tests shall consist of the following tests performed during the 
intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) (at 110°F, the tolerance on the 16X 
resolver angle shall be ±0.030°, and the 64X resolver angle shall be ±0.015°). 

c. D/A Converter (4.3.15). Use Table X instead of Table n. The ISS and OSS 28V rms, 
800 cps excitation shall be maintained as close to the nominal value as possible during 
tills test. 
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d. Computer ±A0£ Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 

TABLE X 


D/A OUTPUT 



5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES 

6.1 DEFINITIONS 

a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Optics axes ^2) 

c. TR-Trunnion resolver system 

d. SH-Shaft resolver system 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33^3.33 mv rms, v phase when the 16X (IMU,SH) 
resolver is set to 0.131° ±0.020* or the 64X (TR) resolver is set to 0.065* ±0.010*. 

3.1.8.2 High Ternary. TV High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, ir phase when the 16X (IMU, SH) 
resolver is set to 2.20* ±0.44° or the 64X (TR) resolver is set to 1.10* ±0.22*. 

✓ 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40* ±1.40* and the coarse error output shall be 
196.0 ±^2.6 mv, rms, * phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120* ±5 C and 240 e ±5*. 

3.1.9 Speed 

3.1.9.1 IMU. The digitising loop shall settle to a null and the read counter shall contain 

an angular change of 112.5* within 4.0 seconds maximum when a step change of 112.5* in IX 
resolver input angle is applied. 

# 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179* within 1.0 seconds maximum when a step change of 179* in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

0 

3.1.10 Computer ±A0 q Pulse 

3.1.10.1 IMU. The ±A0 q pulse shall have the characteristics specified in Table I, Tvoe VI 

when the IX resolver is set to 0* and the 16X resolver is set to 180 ±5* to causa read system 
oscillation. 

* 

3.1.10.2 Optics. The ±A0 G pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit 
cycle condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 

failure as specified when any of the following conditions exist for a period greater than 
7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000* 
and shall occur when the 16X or 64X resolver angle is 12.000*. The IX (IMU) 
resolver angle shall be at 0.000* with the system in the CDU Z mode. 


/ 
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b. Coarse Error Fail (1MU) shall not occur when the IX (IMU) resolver angle is 20*, 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33* and the 16X resolver 
angle is 180°. 

c. Cos (9 -y/) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and I6X (IMU) resolver angles are at 0“. A Cos 
(6 -y ) Fail shall occur when the 16X resolver excitation is changed to 9* IV rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100il cps. Limit Cycle Fail shall occur when the limit cycle rate is 
200±2 cps. 


e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. Is 28*1 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage is 8.0*0.1 vdc. 

f. Cos (9 ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 

excitation is reduced to 25.0*1.0V rms, when the resolver angle is 0*. A cos (B ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9*1 V rms. 

3.1.12. D/A Converter. The DAC output shall be as specified in Table n when the error counter 
is counted up or down. 


TABLE 0 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 


PULSES 

APPLIED 


*DC OUTPUT 
DC VOLTS 


AC OUTPUT (IMU) 
0 or r VRMS 


AC OUTPUT (Optics) 
0 or x VRMS 


Null 

2 ° 

2 1 

2 2 

2 3 

2 4 

2 5 


2 ® 

2 7 

2 5 . 2 7 

2 8 

2 7 . 2 8 

o0 o7 08 

2°:2i: 2 2.2^ 
2 4 .2 5 .2 6 .2 8 J 


0 

1 

2 

4 

8 

16 

32 

64 

128 

160 

256 

384 

385~ 



0.0000*5 im 
0.0132*11% 
0.0264*6% 
0.0527*6% 

0.1055*3% 
0.21104 
0.4220 
0.8440 ^ 
1.6880*3% 
2.1100*1.5% 
3.3760*3% 
5.064 
5.064 


5.0508*3% 


0.0000*5 mv 
0.0133*12% 
0.0266*7% 
0.0532*7% 

0.1065*5% 
0.2130*5% 

0.4260*5% 

0.8520*5% 
1.70445% 

2.130*2%, *5* 
3.408*5% 
5.112 
5.112 

5.0987*5% 


0.0000*10 mv 
0.0266*15% 

0.532*10% 

0.1065*10% 
0.2130*10% 
0.4260 ^ 
0.8520 I 
1.704 f 
3.408*10% 
4.26*5%, *5* 
6.816*10% 
10.224 
10.224 

10.198*10% 



•Apply one pulse in the opposite direction to obtain this condition. The null voltage of the dc 
output shall be added to (if minus) or subtracted (if plus) from the dc output. 


•♦Reading shall be within *3 mv of the previous reading at 384 pulses. 
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3.1.13 A/D to D/A Feedback Loop. The D/A AC output shall be as follows with CA Enable 
and EC Enable applied (IMU) or DAE (Optics) and the 16X resolver is adjusted to the followii^ 
read counter angles: 

a. The D/A AC Error output shall be. 13.3*1' P 6 (IMU) or 26.6*4.0 (OPTICS) mv rms w phase 
when the read counter angle.is 8 bits. 

b. The D/A AC Error output shall be 26.6*1.9 (IMU) or 53.2*&.32 (OPTICS) mv rms 

w phase when the read counter angle is 16 bits. With CA Enaole removed, the D/A 
AC Error output shall be 10 mv rms maximum. 

s 

c. The D/A AC Error output shall be 26.6*1.9 (IMU) or 53,2*^32 (OPTICS) mv rms 
0 phase when the read counter angle is -16 bits. 

3.1.14 Course Align Amplifier (IMU) 

% 

3.1.14.1 Fine Error Gain. The CA Error output shall be 48*5 mv rms 0 phase when the 
16X resolver is adjusted 1.76° from the fine error null while in the CA mode and the IX 
resolver is at 0*. 

3.1.14.2 DAC Gain. The DAC AC output and CA Error output shall be as follows when 
following inputs are applied. 

• 

a. The DAC AC output stydl be 132.0*7.0 mv rms 0 phase and the CA Error output 
shall be 68.0*6.0 mv rms ir phase when 10 pulses and an EC Enable are 
applied. The CA error output shall be 10 mv rms max when the EC Enable is 

removed. 

0 

b. The DAC AC output shall be 132.0*7.0 mv rms * phase and the CA Error output 
shall be 38.0*6.0 mv rmsO phase when 10 -A» c pulses and an EC Enable are 

applied. The CA error output shall be 10 mv rms max when the EC Enable is 
removed. 

c. The CA Error output shall be 165*45 mv rms total r phase when 256 pulses 
and an EC Enable are applied. 

d. The CA Error output shall be 165*45 mv rms total 0 phase when 256 -A# c pulses 
and an EC Enable are applied. 

3.1.14.3 Coarse Error fain. The CA Error signal shall be 1.30*0,25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms * phase, 

3.1.15 Ambiguity (IMU) 

3.1.15.1 Override. The read counter shall contain an angle of 225*, *1 bit, when the IX 
resolver is set to an ambiguity condition (IX » 225*, 16X ■ 0*). 
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3.1.15.2 Turn-on. The CA Error signal shall be 11 *3V nns 0 phiise and the 
coarse arror signal shall be 1.660 £0.0g3V ms IT Prase when the resolvers are 
set to an ambiguity condition (IX • 225, lbX • 0°) in the Turn-on mode. The 
CA Error signal shall be 3.3 *0.37 rasITphase when the IX resolver is increased 
to 2*5 . 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a 
IX resolver angle of 0°, 0.*5 £o.O?V rag for a IX resolver angle of 1.0 , and 
2 6 llV ms for a IX resolver angle of 90 °. 


3.1.IT Cage Override. The QAC AC Error output shall be 193 * 12 (IMU)or 39b±24 (OPTICS) 
■v me and the CA relay drive voltage (IMU' shall be 28 £3 vdc when an Error 
Counter Enable (IK0)or D/A Enable (Optics ]), and 15 pulses are applied. 

The CA Relay drive voltage (LMU) shall be 1.5 wde max and'the DAC AC Error 
output shall be 10 mv ms max when s Cage Override is applied in addition to 
the Error Counter Enable (IXU) or D/A Enable (Optics) and ±15^6^, pulses. 

3.1.18 Switch and System Error. The Pine (l 6 X or 6 kX) system error shall be 
within ±0.075 and «0.040°and ±0.6* maximum for the IX (LMU) resolver system. 


3.1.19 General Null (IMU). The coarse and fine error null voltages rhall be 
as specified in Table III and system oscillation shall not occur when the IX 
and lbX resolver angles are as specified therein. 


TABLE III 


GENERAL NULL 
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168.7 

. \ 

180 

• 

1 


1 

i 

4 



15,360 

102 * 

20 * 
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3.1.20 Coarse and Fine Amplitude and Phase Variation (IMU). The CDU Read Loop 
•hall not oscillate under the conditions specified in Table IV. 
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TABLE IV 

OSCILLATION OP CDU READ LOOP 



3* 1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.8. i f 

3.1.10, 3.1.12, and 3.1.20 with the assembly mounted on a cold plate and interface temper¬ 
ature maintained at 50* ± 3 *F and 110* ±3°F. ^ 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007222 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3 * 2 * 2 ; 1 Cont i Ilu ily and DC Resistance. The resistance between the pins specified in Table 1 

“ 8pecified thereln » when the resistance is measured on a millivac ohmmeter type 
MV279-C, or equivalent. J 

TABLE V 

CONTINUITY AND DC RESISTANCE 


Signal 


Pins 


Resistance (ohms 



I H1 

I Lo 


Max 

fcfi-28 VDC - 0VDC 
(+28VDC - Chassis 

136 

236 

500 


136 

639 

106K 


0VDC - Chassis 

236 

639 

100K 


♦4VDC - 0VDC 

i 

422 

119 

5K 


♦4VDC - Chassis 

422 

639 

100K 


Pitch SPS 

237 

337 

.5 

Yaw SPS 

437 

537 


.5 

SI+28VDC - 0VDC 

336 

436 

500 


1 28VDC - Chassis 

336 

639 

100K 


Pitch Error 

434 

534 

.5 

Yaw Error 

135 

235 


.5 

Roll Error 

435 

535 


.5 

3 *28VDC *- 1SS +28VDC 

336 

136 

IK 


4* 28VDC - OSS +28VDC 

136 

336 

IK 



3.2.3 Weight. The maximum weight of the assembly shall be as specified in Table XU. 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1 and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21 Slid 3.2.1 
sUU be perform ad as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the aseembly shall be tested using the following 
inputs. 

• a. 28±1 vdc, 3 amps max, 34.0*0.5 vdc enhanced, 22.0*0.5 vdc degraded. (See 4.2.1.5.1J. 

b. 50*3 vdc 

c. 28.00*0.28V rms, 800.0*1.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

\ 

% 

(1) IX Resolver, 26*. 26V rms output, 0*2* phase 

(2) 16X Resolver, 5*. 05V rms output, 0*2° phase 

(3) 64X Resolver, 5*. 05V rms output, 50*3* phase 

e. Clock pulses as specified in Table I, Type I. 

f. *A0£ pulses as specified in Table I, Type II, gated in non-repetitive pulse bursts 
of 1, 2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be 0 VDC through 2K*10% except CAGE OVERRIDE which 
shall be 0 VDC (ON) and through 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the *28 vdc supply 
voltage adjusted to 22.0*0.5 vdc and then repeated with the volt ge adjusted to 34.0*0.5 vdc 
except 4.3.15 and 4.3.24.LC which shall be tested at 24.0*0.5 vdc and 34.0*0,5 vdc. All 
other tests shall be run with a 28*1 vdc supply voltage except 4.3.2.1 which shall be run at 
22.0*0.5 vdc. 

• 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3 14.1, 4.3.17, 4.3.21 (as specified 
therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Pressure Fill and Leak. Thu assembly shall be filled with dry nitrogen and helium as 
specified in ND1002290. It shall then be placed in a vacuum fixture and the fixture exhausted 
per the ND. The maximum leak rate shall be as specified in the ND. 

4.2.2.1 Purge and Fill. The assembly shall be internally dried and maintained, using the 
following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 

b Fill to atmospheric pressure with dry nitrogen. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied the 16X resolver set to 0* and the 
IX resolver increased from 115* until an 800 pps pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120° ±5*. The pulse train shall continue to exist 
until the IX resolver angle is increased to 240* ±5*. 

* 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0*, the IX resolver set to 112.5* and CDU Z 
applied, the Coarse Schmitt (C^) pulses shall disappear within 4 seconds after CDU Z is 
removed and the read counter shall contain an angle of 112.5* ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179* and CDU Z applied, the 
Fine Schmitt (F^) pulses shall disappear within 1 second after CDU Z is removed and the read 
counter shall contain an angle of 179° ±1 bit. 

4.3.13 Computer Pulses 

4.3.13.1 IMU. With the IX resolver set to 0* and the 16X resolver set to 180*#.:;*, the ±A0 G 
signals shall have the characteristics specified in Table I, Type VI. 

4.3.13.2 Optics. With the 16X (SH) or 64X (TR) resolver set to <P, the +A0Q anc * signals 
shall have the characteristics specified in Table I, Type VI except PRF shall not be a require¬ 
ment when the digitizing loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection: Unused 16X and 64X resolver inputs shall be excited by 
eonneetlng a 5V rms, f phase SH (IMU) and 50±3* phase voltage to the unused Cos 16X (TR) 
and 64X inputs. 

4.3.14.1 Fine Error Fail. With the IX (IMU) resolver set to 0.000*, CDU Z applied and the 
16X or 64X resolver set to 8.000*, no fail signal shall be generated within 7 seconds. With the 
16X or 64X re* aiver increased to 12.000*, a fail signal shall be generated within 3 to 7 seconds. 
With QDU Z removed, the fail signal shall cease within 1 second. (1.5 seconds at 34.0±0.5 vdc 
applied, per 4.2.1.5.a). 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0*, the IX resolver set to 20* 
and CDU Z applied, no failure signal shall be generated. With the IX resolver increased to 33* 
and 16X R. S. set to 180 degrees, a fail signal shall be generated within 3 to 7 sec. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0*, no fall signal shall be generated. With 

the 14 vdc TP voltage adjusted to 8.044.1 vdc, a fail signal shall be generated within 3 to 7 
seconds. 

4.3.14.4 Cos (0 -"Y ) Fail (IMU). With the IX and 16X resolvers set to 0* and the excitation to 
the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 -'V ) Fail (OPTICS). With the 16X (SH) or 64X (TR) resolver set to 0* and the 
resolver excitation reduced to 25.0al.0V rms, no fall signal shall be generated. With the 
excitation reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 
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4.3.14.5 Limit Cycle Fell. With the IX (IMU) resolver set to 0\ the 16X (IMU, SH) or 64X (TO) 
resolver set to 355.00*, CDU Z applied, and a 100*1 cps limit cycle input signal applied as shown 
in Figure 5 or equivalent, no failure signal shall be generated. With 100*1 cps limit cycle signal 
increased to 200*2 cps, a Limit Cycle Fail signal shall be generated within 3 to 7 seconds. 

4.3.15 D/A Converter. With an EC Enable (IMU) or D/A Enable (optics) applied and the read 
counter counted up and down in accordance with Table II, the AC and DC DAC outputs shall be 
as specified therein except that the DC DAC output shall not be present for the IMU axes until 

S IV B takeover and SAT CON are applied and shall not be present for Optics until TV C and 
AUTO CONT are applied. The OSS or OSS 28.0V rms, 800 cps excitation shall be maintained as 
close to the nominal value as possible during this test. 

4.3.16 A/D to D/A Feedback Loop 

4.3.16.1 IMU Axes. With the IX and 16X resolvers set to 0*, CDU Z momentarily applied, 

CA Enable and Error Counter Enable applied and the 16X resolver adjusted to produce a read 
counter reading of 8 bits, the D/A AC Error voltage shall be 0.0133*0.0016V rms, x phase. With 
the 16X resolver adjusted to produce a read counter reading of 16 bits, the D/A AC Error voltage 
shall be 0.0266*0.0019V rms, v phase. With the 16X resolver adjusted near 358.5* to produce 

a read counter reading of -16 bits, the D/A AC Error voltage shall be 0.0266*0.0019V rms, 0 phase. 
Repeat test without CA Enable applied. The D/A AC Error shall be «10 mv rms max. 

4.3.16.2 Optics Axes. With the 16X (SH) or 64X (TO) R. S. set to 0*, CDU Z momentarily 
applied, and a D/A Enable applied, the D/A AC Error output shall be 10 mv rms max. With 
the 16X (SH) or 64X (TO) R.S. adjusted to produce a read counter setting as shown below, the 
D/A AC Error shall be as shown in Table XL 

TABLE XI 
DAC AC ERROR 



4.3.17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0* and the CA mode applied, the 
16X resolver shall be adjusted to produce a minimum null at the Fine Error TO. With the 
16X resolver angle increased 1.760* from the i6X null angle, the CA Error output voltage 
shall be 48*5 mv rms, 0 phase. 

4.3.17.2 DAC Gain 

a. With the IX resolver set to 0* and the CDU Z mode applied, the 16X resolver shall 
be adjusted to produce a Fine Error TO null. With the CDU Z mode removed, the 
D/A AC Error output shall be 10 mv rms max. 
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b. With an Error Counter Enable and 10 +A# C pulses applied, the D/A AC Error output 
shall be 132.0*7.0 hit rms, 0 phase and the CA Error output shall be 38.0*6.0 mv rms 

t phase. . The CA Errol- output shall be 10 mv rms max when the EC Enable is 
removed. 

c. Repeat b using 10 -A Bq pulses. D/A AC Error and CA Error phases shall change by 
180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A 0^ pulses applied, the CA 
Error output shall be 165.O*45.0mv rms, total* r. phase.With 256 -A^q pulses applied, the CA 
Error output shall be 165.0*45.0 mv rms total, 0 phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0*. the 16X resolver set to obtain 
a Fine Error mill with the read oounter at zero, and the CDU Z mode applied and then removed, 
the CA Error output shall be less than 5 mv rms. With the CDU Z mode applied and the IX 
resolver adjusted for a Coarse Error TP voltage of 150 mv rms, ir phase, the CA Error TP 
voltage shall be 1.30*0.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

4.3.18.1 Override. With the IX resolver set to 225*, the 16X resolver set to 0* and CDU Z 
applied, the Fine Error TP null voltage shall be less than 16.66 mv rms and the Coarse Error 
TP null voltage shall be less than 100 mv rms. With CDU Z subsequently removed, the read 
counter shall read 225° *1 bit. ' 

4.3.18.2 Turn-on (IMU). With the 16X resolver set to 0*, the IX resolver set to 225% and 
CDU Z and CA Enable applied, the Coarse Error TP voltage shall be 1.660*0.083V rms, k phase 
and the CA Error TP voltage shall be 11±3V rms, 0 phase. With the IX resolver increased to 
245°, the CA Error TP voltage shall be 3 . 3*0.3 V rms, t phase. 

* 4.3.19 Cage Voltage (IMU). With the 16X resolver set to (f and the IX resolver set to 0°, the 

IMU Cage voltage shall be less than 10 mv rms. With the IX resolver adjusted to F, the IMU 

Cage voltage shall be 0.45*0.02V rms. With the IX resolver set to 90 s , the IMU Cage voltage 
shall be 26*1V rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ISS +28 vdc and 
CA Relay Drive, the CA Relay Drive voitage shall be 28*3 vdc. W ith a "CDU Common to PSA" 
applied Cage Override, to the CA Relay Drive voltage shall be 1.5 vdc max. With the 300 ohpi 
resistor removed, an Error Counter Enable applied and 15 +A0 C pulses applied, the D/A. AC 

signal shall be 198*12 mv rms. With a Cage Override applied, the D/A AC Signal shall be 10 mv 
rms max. 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU, Sll) or 64X (TR) resolvers adjusted to obtain the read 
counter bits specified in Table IX, the read counter locked by applying a CA Enable 
(IMU Axis) or a TV C followed by CDU Z (Optics Axis), and the 16X (1MU.SH) or 64X (TR) 
resolver readjusted to obtain a Fine Error TP null, the angular difference between the 
resoiver angle specified in Table IX and the final 16X (IMU.SH) or 64X (TR) resolver 
angle shall be calculated to be between +0.075° and -0.0401 
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b. The requirements specified in a. shall be met for each fine system angle specified 
in Table IX. 

9 

c. With the IX (IMU) and 16X (IMU) resolvers adjusted to obtain the read counter bits 
of the coarse system specified in Table IX, then readjusted to obtain a null at the 
Coarse Error TP, the angular difference between the final IX resolver setting and 
the IX resolver angle specified in Table IX shall be calculated to be less than 0.6°. 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table DC. 

4.3.22 General Null. With the IX and 16X (IMU) or 16X, 64X (Optics) resolvers sequentially 
adjusted to the angles specified in Table III, the &0q pulses shall be generated as specified, 

41 bit, and the Coarse and Fine error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Ph:*se Variation (IMU). With the IX and 16X resolver 
input angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop 
shall not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1° from the angle specified in Table IV. Oscillation in the fine system 
shall be tested by adjusting the 16X resolver angle from 0° to 90* then back to 0* . The coarse 
system shall be tested first at 22.040.5 vdo supply voltage, then retested at a 34.040.5 vdc 
supply voltage. The fine system shall be tested at a 28.041.0 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate - 
CDU interface temperature shall be monitored by four interface sensors mounted as shown in 
Figure 3. The cold plate temperature shall be adjusted until any one interface sensor reaches 
50° 43°F and maintained there during the cold soak and test period shown in Figure 4. The 
coldplate temperature shall be adjusted until any one interface sensor reaches 11043°F and 
maintained there during the hot soak and test period shown in Figure 4. The four interface 
sensors and six internal sensors shall be monitored oonttnuously through soaking and testing. 
The interface temperatures must be within 47 to 113°F and the internal temperatures must be 
between 41 to 130*F throughout soaking and testing. All the interface sensor temperatures 
shall be within 10° F of each other. Power shall be applied continuously through soaking and 
testing. The CDU assembly shall be covered by an insulating box (lined with 1 inch thick 
polyurethane foam or equivalent). 

4.3,24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 
adjusted to 22.040.5 vdc when the temperature is 5045*F and 34.040.5 vdc when the temperature 
is 110* 45°F. The electrical tests shall consist of the following tests performed during the 
intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1). A 110°F. the tolerance on the 16X 

Resolver angle shall be 40,040° and the tolerance on. the 64X Resolver angle shall be 
40.020. 

c. D/A Converter (4.3.15). Use Table X instead of Table 0. The ISS and OSS 28V rms, 

800 cps excitation shall be maintained as close to the nominal value as possible during 
Ibis test. 
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d. Computer ±A0_ Pulses (4.3.13) 

Li 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 


COUNTER 

CONDITION 


8 

loll 

2 .2 




TABLE X 
D/A OUTPUT 


PULSES 

APPLIED 

0 
1 

384 
23 


D/A DC OUTPUT 


Min 



0 

0.01176 
4.747 
0.294 


0.0125 
0,01465 
5.353 
0.312 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of the 
assembly is as specified in Table XE. 


TABLE XE 
WEIGHT 


PART NO. 

WEIGHT fibs) 

2007222-011 

41 

2007222-031 

41 

2007222-051 

36.4 

2007222-071 

41 

2007222-091 

36.4 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 DEFINITIONS 

a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Optica axes (2) 

c. TR-Trunnion resolver system 

d. SH-Shaft resolver system 


» 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1 and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21 and 3.2.1 
shall be performed as final electrical tests. 

e 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the follow¬ 
ing inputs. 

a. 28±1 vdc, 3 amps max, 34.0±0.5 vdc enhanced, 22.0±0.5 vdc degraded. (See 4.2.1.5.1). 

b. 50±3 vdc 

c. 28.00db0.28V rms, 800.0± 1.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

s 

(1) IX Resolver, 26±. 26V rms output, 0±2* phase 

(2) 16X Resolver, 5±. 05V rms output, 0±2* phase 

(3) 64X Resolver, 5±. 05V rms output, 50±3° phase 

* 

e. Clock pulses as specified in Table I, Type L 

f. dbA Bq pulses as specified in Table I, Type n, gated in non-repetitive pulse bursts 
of 1, 2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 768 pulses per burst. 

g. All mode inputs shall be 0 VDC through 2K±10% except CAGE OVERRIDE which 
shall be 0 VDC (ON) and through 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of die following tests shall be run with the ±28 vdc supply 
voltage adjusted to 22.0±0.5 vdc and then repeated with the voltage adjusted to 34.0±0.5 v lo 
except 4.3.15 and 4.3.24.1. c which shall be tested at 24.0db0.5 vdc and 34.0±0.5 vdc. All 
other tests sha^l be run with a 28±1 vdc supply voltage exoept 4.3.2.1 which shall be run at 
22.0±0.5 vdc. 

4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.17, 4.3.21 (as specified 
therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Purge and Fill. The assembly shall be internally dried and maintained, using the 
following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 

b. Fill to atmospheric pressure with dry nitrogen. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes tne detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-011, **031 t *s051, *071 
and -091, hereafter called the CDU. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

NEQ.002290 Process Specification far Balitm leak Test 

STANDARDS 

Military , 

MIL-8TD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GAN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 

Management of the conflict. 



a. 

The contract 


b. 

Tnis specification 


c. 

Documents listed in this section 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20*, 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33° and the 16X resolver 

angle is 180°. 

c. Cos (8 -yf) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 
(0 _ > y ) Fail shall occur when the 16X resolver excitation is changed to 9±1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100*1 cps. Limit Cycle Fail shall occur when the limit cycle rate is 

200*2 cps. 

* 

e. The 14 VDC Fail shall not occur when the input of 4.2.15.a. is 28*1 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage is 8.8*0.1 vdc. 

f. Cos (9 -Y ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.0*1.0V rms, when the resolver angle is 0*. A cos(# ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9*1V rms. 

3.1.11. D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 


TABLE H 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

PULSES 

APPLIED 

*DC OUTPUT 
DC VOLTS 

AC OUTPUT (IMU) 
0 or 7 t VRMS 

AC OUTPUT (Optics) 

0 or ir VRMS 

Null 

0 

0.0000*5 mv 

0.0000*5 mv 

0.0000*10 mv 

2° 

1 

0.0132*12% 

0.0133*12% 

0.0266*15% 

2 1 

2 

0.0264*6.5% 

0.0266*7% 

0.532*10% 

2 2 

4 

0.0527*6.5% 

0.0532*7% 

•*.1056*10% 

2 3 

8 

0.1055*3.5% 

0.1056*5.5% 

0.2130*jl0% 

2 4 

16 

0.2110*3.5% 

0.2130*5.5% 

0.4260*10% 

2 5 

32 

0.4220*3.5% 

0.4260*5.5% 

0.8520*10% 

2 6 

64 

0.8440*3.5% 

0.8520*5.5% 

1.704*10% 

2 7 

128 

1.6880*3.5% 

1.704*5.5% 

3.408*10% 

2 5 .2 7 

160 

1.1100*1.6% 

2.130*2%. *6* 

4.260*5%, *5* 

2 8 

256 

3.3760*3.5% 

3.408*6.5% 

6.816*10% 

2 7 .2 8 

384 

5.064*3.5% 

5.112*5.5% 

10.224*1C% 

2 7 .2 8 . 

2°.2 1 .2 2 2 3 "\ 

385~ 

5.064*3.5% 

1 

5.112*5.5% 

10.224*10% 

24.2 5 .2«> J 

-1* 

5.0508*8.0% 

5,101*6.9% 

10.204*10% 

♦Apply one pulse in the opposite direction to obtain this condition. The null voltage of the dc 

output shall be added to (if minus) or subtracted (if plus) from the dc output. 

♦♦Reading shall be within *3 mv of the previous reading at 384 pulses. 
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3.1.15.2 Turn-on. The CA Error signal shall be 11 +3V rms 0 phase and the 
coarse error signal shall be 1.660 ±0.0g3V ms Tf phase when the resolvers are 
set to an ambiguity condition (lX - 225, l6X - 0 ) in the Turn-on mode. The 
CA Error signal shall be 3.2±0.4V rms * phase when the IX resolver Is increased ^ 
to 245°. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv ms max for a 
IX resolver angle of 0°, 0.45 J0.02V mg for a IX resolver angle of 1.0 , and 
26 tlV ms for a IX resolver angle rf 90°. 

3.1.17 Cage Override. The DAC AC Error output shall be 198±12 (IMU) or 336±24 (OPTICS) 

mv ms and the CA relay drive voltage (IMU' shall be 28 ±3 vdc when an Error 
Counter Enable (IMU)or D/A Enable (Optics !), and 15 pulses are applied. 

The CA Relay drive voltage (IMU) shaJJL be 1.5 vdc max and the DAC AC Error 
output shall be 10 mv ms max when a Cage Override is applied in addition to 
the Error Counter Enable (IMU) or D/A Enable ((fctics) and +15 pulses. 

3.1.18 Switch and System Error. The Pine (l6X or 64x) system error shall be 
within +0.075° and -0.040°and ±0.6* maximum for the IX (IMU) resolver system. 

3.1.19 General Hull (IMU). The coarse and fine error null voltages shall be 
as specified in Table III and system oscillation shall not occur when the IX 
and 16X resolver angles are as specified therein. 




1 


TABLE III 


INPUT RESOLVER 


(Degrees] 

j_ IX (muL . 

16X, 64 

• 

0 

0 

75.9 

135 

2.8 

45 

168.7 

180 

5.6 

90 

239 

225 

19.7 

315 

331.8 

270 

0 

0 


GENERAL NULL 

OUTPUT ERROR 
VOLTAGE 


FINE 
( MAX) 

75 mvp.p 

4 


* 

75 mvp.p 


COARSE 

(MAX) 




PULSE TOTAL (h.) 


T 


.650 vp.p 


BU 


V 

.650 vp*p 


0 

6912 

256 

15,360 

512 

21,760 

1792 

30,20d 

0 

■ •■ i n 11W . 1 


SHAFT 

0 

768 

256 

1024 

512 

12^0 

1792 

1536 

0 


TRUNK. 

•, ■ • . . «H H 

0 

1536 

512 

2048 

1024 

2^60 

9664 

9072 

0 


3.1.20 Coarse and Pine Amplitude and Phase Variation (IMU). The CUJ Read loop 
shall not oscillate under the conditions specified in Table IV. 
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4.2.1.3 Previbration Tests. Previbration testing shall include 3.1.1, 3.2.1 and 3.2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3.1.21 and 3.2.1 
shall be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly shall be tested using the follow¬ 
ing inputs. 

a. 28±1 vdc, 3 amps max, 34.0±0.5 vdc enhanced, 22.0±0.5 vdc degraded. (See 4.2.1.5.1). 

b. 50±3 vdc 

c. 28.00±0.28V rms, 800.tel.0 cps System Reference, synchronized to 51.2 Kpps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26±. 26V rms output, Q±2* phase 

(2) 16X Resolver, 5±. 05V rms output, 0±2* phase 

(3) 64X Resolver, 5±. 05V rms output, 50±3* phase 

e. Clock pulses as specified in Table-1, Type I. 

f. ±A0 C pulses as specified in Table I, Type n, gated in non-repetitive pulse bursts 
of 1, 2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 1023 pulses pe* burst. 

g. All mode inputs shall be 0 VDC through 2K±10% except CAGE OVERRIDE which 
shall be 0 VDC (ON) and through 1 Meg (OFF). 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the ±28 vdc supply 
voltage adjusted to 22.0±0.5 vdc and then repeated with the voltage adjusted to 34. Q±0.5 vdc 
except 4.3.15 and 4.3.24.1. c which shall be tested at 24.0±0.5 vdc and 34.0±0.5 vdc. All 
other tests sha£l be run with a 28±1 vdc supply voltage except 4.3.2.1 which shall be run at 
22.0±0.5 vdc. 


4.3.4, 4.3.6, 4.3.9, 4.3.10, 4.3.11, 4.3.14.1, 4.3.17, 4.3.21 (as specified 
therein), 4.3.22, 4.3.23 (as specified therein), 4.3.24. 

4.2.2 Purge and Fill. Hie assembly shall be internally dried and ma in ta in ed, using the 
following procedure, at the time specified in Figure 6. 

a. Evacuate header to 0.5 atmosphere. 


b. Fill to atmospheric pressure with dry nitrogen. 




















♦ 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on 
each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak teat. 

as specified in 2007222/ the assembly shall be inspected for scratches, dents, nicks,aid >MHty 
legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the Spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 1 octave 
per 15 seconds. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch pp constant 
displacement from 10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3.2.1. 

4.3.2.1 Electrical. IXiring vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VII. The electrical * 
tests shall be as follows: 

• « 

a. Pj , and •’Adq, poise lines shall be monitored throughout the sweep cycle and presence 

of Pj, +A0 q and -A0 q pulses shall constitute failure. 

* 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in pulse bursts of 

1023 pulses per burst applied alternately to the +A0£ and -Ainputs and the 
resolver angles and the read counter angle as specified in Table VII, the DAC DC 
Error signal shall be modulated at 1.56*0.10 cps and shall be as shown in Figure 2 
and as specified In Table VII. A discontinuity of 0.5 msec or more shall con¬ 
stitute a failure. The E>S and OSS 28V rms, 800 cps excitation shall be as 

dose to the nominal value as possible during this tost. 

o. The output discretes specified in Table VIII shall be continuously monitored for 
state change or pulse presence in accordance with Table VIII. 

4.3.3 Continuity and DC Resistance. The dc resistance between the points specified in 
Table V shall be measured in accordance with Method 303 of Standard MIL-STD-202 and shall 
be as specified in Table V. 
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b. With an Error Counter Enable and 10 +A0 q pulses applied, the D/A AC Error output 
shall be 132.047.0 mv rms, 0 phase and tne CA Error output shall be 38.046.0 mv rms 
w phase. ?. The CA Errot output shall be 10 mv rms max when the EC Enable is 
removed. 

o. Repeat b using 10 -A0 q pulses. D/A AC Error and CA Error phases shall change by 
180 degrees. 

* 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A0^ pulses applied, the CA 
Error output shall be 165.0db45.6mv rms, total, v. phase. With 256 -A 6q pulses applied, the CA 
Error output shall be 165.0445. 6 mv rms total, Q phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0*, the 16X resolver set to obtain 

a Fine Error null with the read oounter at zero, and the CDU Z mode applied and then removed, 
the CA Error output shall be less than 5 mv rms. With the CDU Z mode applied and the IX 
resolver adjusted for a Coarse Error TP voltage of 150 mv rms, v phase, the CA Error TP 
• voltage shall be 1.30±0.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

4.3.18.1 Override. With the IX resolver set to 225*, the 16X resolver set to 0* and CDU Z 
applied, the Fine Error TP null voltage shall be less than 16.66 mv rms and the Coarse Error 
TP null voltage shall be less than 100 mv rms. With CDU Z subsequently removed, the read 
counter shall read 225* ±i bit. . 

4.3.18.2 Turn-on (IMU). With the 16X resolver set to 0*, the IX resolver set to 225*, and 
CDU Z and CA Enable applied, the Coarse Error TP voltage shall be 1.66040.083V rms, w phase 
and the CA Error TP voltage shall be 1143V rms, 0 phase. With the IX resolver increased to 
245*, the CA Error TP voltage shall be 3.240.4 V rms, w phase* 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to (F and the IX resolver set to 0*, the 
IMU Cage voltage shall be less than 10 mv rms. With the IX resolver adjusted to 1% the IMU 
Cage voltage shall be 0.4540.02V rms. With the IX resolver set to 90*, the IMU Cage voltage 
shall be 2641V rms. 

4.3.20 Cage Override'(IMU). With a 300 ohm 10W resistor connected between ISS 428 vdc and 
CA Relay Drive, the CA Relay Drive voltage shall be 2843 vdc. With a "CDU Common to PSA" 
applied Cage Override, to the CA Relay Drive voltage shall be 1.5 vdc max. With the 300 ohpi 
resistor removed, an Error Counter Enable applied and 15 +A0 q pulses applied, the D/A AC 
signal shall be 198412 mv rms. With a Cage Override applied, the D/A AC Signal shall be 10 mv . 
rms max. 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU, SH) or 64X (TR) resolvers adjusted to obtain the read 
counter bits specified in Table DC, the read counter locked by applying a CA Enable 
(IMU Axis) or a TV C followed by CDU Z (Optics Axis), and the 16X (IMU,SH) or 64X (TR) 
resolver readjusted to obtain a Fine Error TP null, the angular difference between the 
resolver angle specified in Table IX and the final 16X (IMU,SH) or 64X (TR) resolver 
angle shall be calculated to be between +0.075° and -0.040C. 
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b. The requirements specified in a. shall be met for each fine system angle specified 
in Table IX. 

c. With the IX (IMU) and 16X (IMU) resolvers adjusted to obtain the read counter bits 
of the coarse system specified in Table IX, then readjusted to obtain a null at the 
Coarse Error TP, the angular difference between the final IX resolver setting and 
the IX resolver angle specified in Table IX shall be calculated to be less than 0,8®, 

d. The test requirements specified in o. shall be met for each coarse system angle 
specified in Table IX. 

4.3.22 General Null. With the IX and 16X (IMU) or 16X, 64X (Optics) resolvers sequentially 
adjusted to the angles specified in Table HI, the A0 C pulses shall be generated as specified, 

±1 bit, and the Coarse and Fine error TP voltages shall be as specified. 

4.3.23 Coarse and Fine Amplitude and Phase Variation (IMU). With the IX and 16X resolver 
input angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop 
shall not oscillate. Oscillation in the eoarse system shall be tested by adjusting the IX resolver 

• angle plus and minus 0.1* from the angle specified in Table IV. Oscillation in the fine system 
shall be tested by adjusting the 16X resolver angle from 0* to 90* then back to 0* . The coarse 
system shall be tested first at 22.0±0.5 vde supply voltage, then retested at a 34.04)0.5 vdc 
supply voltage. The fine system shall be tested at a 28.0*1.0 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate - 

CDU interface temperature shall be monitored by four interface sensors mounted as shown in 

Figure 3. The cold plate temperature shall be adjusted until any one interface sensor reaches 

50* ±3°F and maintained there during the cold soak and test period shown in Figure 4. The 

coldplate temperature shall be adjusted until any one interface sensor reaches 110*3*F and 

maintained there during the hot soak and test period shown in Figure 4. The four interface 

sensors and six internal sensors shall be monitored continuously through soaking and testing. 

The interface temperatures must be within 47 to 113°F and the internal temperatures must be 

between 41 to 130° F throughout soaking and testing. All the interface sensor temperatures 

shall be within 10°F of each other. Power shall be applied continuously through soaking and 

testing. The CDU assembly shall be covered by an insulating box (lined with 1 inch thick 

polyurethane foam or equivalent). 

' . 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 

adjusted to 22.0*0.5 vdc (24.0*0 .5 vdc for para 4.3.24. lc when the temperature 1 is $0±5*F 
and 34.0*0.5 vdc when the temperature is 110* ±5*F. The electrlcaltests shall consist of the 

following tests performed during the intervals shown in Figure 4. 

* 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1). AtI10°F, the tolerance on the 16X 

Resolver angle shall be *0,040* and the tolerance oa the 64X Resolver angle shall be 

* 0 . 020 . 

c. D/A Converter (4.3.15). Use Table X instead of Table n. The ISS and OSS 28V rms, 
800 cps excitation shall be maintained as close to the nominal value as possible during 
this test. 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20°, 
the 16X (IMU) resolver angle is 0° and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33" and the 16X resolver 
angle is 180°. 

• 

c. Cos (0 -yf) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 

to 2541V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0". A Cos 
(6 ) Fail shall occur when the 16X resolver excitation is changed to 941V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 10041 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
20042 cps. 

* • 

e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. is 2841 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage is 8 . 040.1 vdc. 

f. Cos (8 -Y ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.041.0V rms, when the resolver angle is 0*. A cos(0 »Y ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 941V rms. 

3.1.12. D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 


TABLE H 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

PULSES 

APPLIED 

4DC OUTPUT 
DC VOLTS 

AC OUTPUT (IMU) 
0 or ir VRMS 

AC OUTPUT (Optics) 

0 or k VRMS 

Null 

0 

0.000045 mv 

0.000045 mv 

0.0000410 mv 

2° 

1 

0.0132412% 

0.0133412% 

0.0266415% 

2 1 

2 

0.026446.5% 

0.026647% 

0.532410% 

2 2 

4 

0.052746.5% 

0.053247% 

0.1056410% 

2 3 

8 

0.105543.5% 

0.105645.5% . 

0.21304,10% 

2 4 

16 

0.211G43.5% 

0.213045.5% 

0.4260410% 

2 5 

32 

0.422043.5% 

0.426045.5% 

0.8520410% 

2 6 

64 

0.844043.5% 

0.852045.5% 

1.704410% 

2 7 

128 

1.688043. 5% 

1.70445.5% 

3.408410% 

2 5 .2 7 

2® 

160 

2.110041.5% 

2.13042%, 45* 

4.2604$%, 45" 

256 

3.376043.5% 

3.40845.5% 

6.816410% 

2 7 .2 8 

384 

5.06443.5% 

5.11245.5% 

10.2244lC% 

2 7 .2 8 . - 

365** 

5.06443.5% 

5.11245.5% * 

10.224410% 

2°.2 1 .2 2 .2 3 A 

2 4 .2 5 .2 6 .2 8 J 

-!♦ 

5.050844.0% 

5,10246.0% 

10.204410% 


* Apply one pulse in the opposite direction to obtain this condition. The null voltage of the dc 


output shall be added to (if minus) or subtracted (if plus) from the dc output. 
♦♦Reading shall be within 43 mv of the previous reading at 384 pulses. 
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3.1.15.2 Turn-on. The CA Error signal shall be 11 +3V rms 0 phase and the 
coarse error signal shall be 1.660 +0.083V rms^phase when the resolvers are 
set to an ambiguity condition (IX - 225° l6X • 0 ) in the Turn-on mode. The 
CA Error signal shall be 3.2±0.4V rms jt phase when the IX resolver Is increased 1 
to 245°. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv rms max for a 
IX resolver angle of 0°, 0.45 -0.02V rms for a IX resolver angle of 1.0 , and 
26 ilV rms for a IX resolver angle tf 90 . 

% 4 

3 1 17 Cage Override. The DAC AC Error output shall be 198±12 (IMU) or 396±24 (OPTICS) 
mi rms and the CA relay drive voltage (IMU' shall be 28 *3 vdc when an Error 
Counter Enable (IMU)or D/a Enable (Optics .), and 15 +A0 C pulses are applied. 

The CA Relay drive voltage (IMU) shall be 1.5 vdc max and the DAC AC Error 
output shall be 3X) mv ims max when a Cage Override is applied in addition to 
the Error Counter Enable (IMU) or D/A Enable (Optics) and +15 pulses. 

3.1.18 Switch and System Error. The Pine (l6X or 64x) system error shall be 
within 40.075° and -0.OAlfand ±0.6* maximum for the IX (IMU) resolver system. 

3.1.19 General Null (IMU). The coarse and fine error null voltages shall be 
as specified in Table III and system oscillation shall not occur when the IX 
and l6X resolver angles are as specified therein. 


TABUS III 


INPUT RESOLVER 
(Degrees) 

IX (IMU) 1 64X 


0 

75.9 

2.8 

168.7 
5.6 

239 
19.T 

331.8 
0 


0 

135 

45 

180 

90 

225 

315 

270 

0 


GENERAL NULL 

OUTPUT ERROR 
VOLTAGE 


FINE 

(MAX) 


75 mvp.p 

A 


COARSE 

(MAX) 


75 mvp.p 




FUlflE TOTAL (Jl) 

±ae G 

r-f 

1 

»IMU j SHAFT 

TRUNN 

-- . . . —' 

i 1 

«<MNUV •A ** 1 •' ■ *' 

>| 0 0 

0 

6912’ ; 768 

1536 

256 • 256 

512 

(15,360 1024 

2048 

512 512 • 

1024 

! 21,760 1280 

2560 

j 1792 1792 

3584 

i30,208 1536 

3072 

p 00 0 


3.1.20 Coarse and Pine Amplitude and Phase Variation (IMU). The CUJ Read loop 
shall not oscillate under the conditions specified in Table IV. 
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b. With an Error Counter Enable and 10 +A#q pulses applied, the D/A AC Error output 

shall be 132.047.0 mv rms, 0 phase and the CA Error output shall be 38.046.0 mv rms 
v phase. ... >. The CA Errot output shall be 10 mv rms max when the EC Enable is 
removed. v 

c. Repeat b using 10 -A $q pulses. D/A AC Error and CA Error phases shall change by 
180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 256 +A0g pulses applied, the CA 
Error output shall be 165.0445.8mv rma, total* v.phase.With 256 nA 0q pulses applied, the CA 
Error output shall be 165.0445. tavnaf total, Q phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to'0*, the 16X resolver set to obtain 

a Fine Error null with the read oounter at zero, and the CDU Z mode applied and then removed, 
the CA Error output shall be less than 5 mv rms. With the CDU Z mode applied and the IX . 
resolver adjusted for a Coarse Error TP voltage of 150 mv rms, w phase, the CA Error TP 
voltage shall be 1.3040.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

a 

4.3.18.1 Override. With the IX resolver set to 225*, the 16X resolver set to 0* and CDU Z 
applied, the Fine Error TP null voltage shall be less than 16.66 mv rms and the Coarse Error 
TP null voltage shall be less than 100 mv rms. With CDU Z subsequently removed, the read 
oounter shall read 225* 41 bit. 

4.3.18.2 Turn-on (IMU). With the 16X resolver set to 0*, the IX resolver set to 225*, and 
CDU Z and CA Enable applied, the Coarse Error TP voltage shall be 1.66040.083V rms, w phase 
and the CA Error TP voltage shall be 1143V rms, 0 phase. With the IX resolver increased to 
245*, the CA Error TP voltage shall be 3.240.4 V rms, w phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to (P and the IX resolver set to 0*, the 
IMU Cage voltage shall be less than 10 mv rms. With the IX resolver adjusted to I), the IMU 
Cage voltage shall be 0.4540.02V rms. With the IX resolver set to 90*, the IMU Cage voltage 
shall be 264iy rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ESS 428 vdc and 
CA Relay Drive, the CA Relay Drive voltage shall be 2843 vdc. With a* "CDU Common to PSA" 
applied Cage Override, to the CA Relay Drive voltage shall be 1.5 vdc max. With the 300 ohp 
resistor removed, an Error Oounter Enable applied and 15 +A 6q pulses applied, the D/A AC 
signal shall be 198412 mv rms. With a Cage Override applied, the D/A AC Signal shall be 10 mv . 
rms max. 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU, SH) or 64X (TR) resolvers adjusted to obtain the read 
counter bits specified in Table IX» the read counter locked by applying a CA Enable 
(IMU Axis) or a TV C followed by CDU Z (Optics Axis), and the 16X (IMU, SH) or 64X (TR) 
resolver readjusted to obtain a Fine Error TP null, the angular difference between the 
resolver angle specified in Table IX and the final 16X (IMU,SH) or 64X (TR) resolver 
angle shall be calculated to be between +0.075* and -0.04&. 
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d. Computer Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 


TABLE X 
D/A OUTPUT 


COUNTER 
COND ITION 

W 

9 5 6 7 9 8 

V 2 1 2 4 

2 .2 .2 .2 


PULSES 
APPLIED 

0 
1 

384 
23 


* D/A DC OUTPUT 


Min 

0 

0.01176 
4.747 
0.294 


Max 

0.0125 
0*01485 
5.353 
0.312 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of the 
assembly is as specified in Table XU. 


TABLE xn 
WEIGHT 


PART NO. 

WEIGHT (lbs) 

2007222-011 

41 

2007222-031 

41 

2007222-051 

36.4 

2007222-071 

41 

2007222-091 

36.4 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 DEFINITIONS 

a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Optics axes (2) 

c. TR-Trunnion resolver system 

d. SH-Shaft resolver system . 
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3.1.13 A/D to D/A Feedback Loop. The D/A AC output shall be as follows with CA Enable 
and EC Enable applied (IMU) or DAE (Optics) and the 16X resolver is adjusted to the following 
read counter angles: 

a. The D/A AC Error output shall be 13.3±l f 6 (IMU) or 26 . 6 * 4.0 (OPTICS) mv rms v phase 
when the read counter angle.is 8 bits. 

b. The D/A AC Error output shall be 26.6*1.9 (IMU) or 53.2i&62 (OPTICS) mv rms 

w phase when the read counter angle is 16 bits. With CA Enable removed, the D/A 
AC Error output shall be 10 mv rms maximum. 

c. The D/A AC Error output shall be 26.6*1.9 (IMU) or 53,2*&32 (OPTICS) mv rms 
0 phase when the read counter angle is *-16 bits. 

3.1.14 Coarse Align Amplifier (IMU) 

3* 1.14.1 Fine Error Gain. The CA Error output shall be 45±5 mv rms 0 phase when the 
16X resolver is adjusted 1.76° from the fine error null while in the CA mode and the IX 
resolver is at 0°. 

3.1.14.2 DAC Gain. The DAC AC output and CA Error output shall be as follows when the 
following inputs are applied. 

a. The DAC AC output shall be 132.0*7.0 mv rms 0 phase and the CA Error output 
shall be 35,0*6.0 mv rms ir phase when 10 *A0 q pulses and an EC Enable are 

applied. The CA error output shall be 10 mv rms max when the EC Enable is 
removed. 

b. The DAC AC output shall be 132.0*7.0 mv rms w phase and the CA Error output 
shall be 35.0*6.0 mv rmsO phase when 10 -A0 C pulses and an EC Enable are 

applied. The CA error output shall be 10 mv rms max when the EC Enable is 
removed. 

c. The CA Error output shall be 124.0*30^t) mv inis total ir phase when884 +A9f* pulses 
and an EC Enable are applied. 

d. The CA Error output shall be 124.0*30.0 mv tins total 0 phase when 384 pulses 

and an EC Enable are applied. 

3.1.14.3 Coarse Error Gain. The CA Error signal shall be 1,30*0.25V rms 0 phase when 
the 16X resolver is adjusted to produce a fine error null and the IX resolver is adjusted to 
produce a coarse error of 150 mv rms ir phase. 

3.1.15 Ambiguity (IMU) 

3.1.15.1 Override. The read counter shall contain an angle of 225°, *1 bit, when the IX 
resolver is set to an ambiguity condition (IX ■ 225°, 16X ■ 0°). 
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4.3.14.5 Limit Cycle Fail. With the IX (IMU) resolver set to 0 # , the 16X (IMU, SH) or 64X (TR) 
resolver set to 355.00", CDU Z applied, and a 100*1 cps limit cycle input signal applied as shown 
in Figure 5 or equivalent, no failure signal shall be generated. With 100±1 cps limit cycle signal 
Increased to 200±2 cps, a Limit Cycle Fail signal shall be generated within 3 to 7 seconds. 

4.3.15 D/A Converter. With an EC Enable (IMU) or D/A Enable (optics) applied and the read 
counter counted up and down in accordance with Table II, the AC and DC DAC outputs shall be 
as specified therein except that the DC DAC output shall not be present for the IMU axes until 

S IV B takeover and SAT CON are applied and shall not be present for Optics until TV C and 
AUTO CONT are applied. The ISS or OSS 28.0V rms, 800 cps excitation shall be maintained as 
close to die nominal value as possible during this test. 

4.3.16 A/D to D/A Feedback Loop 

4.3.16.1 IMU Axes. With the IX and 16X resolvers set to 0*, CDU Z momentarily applied, 

CA Enable and Error Counter Enable applied and the 16X resolver adjusted to produce a read 
counter reading of 8 bits* the D/A AC Error voltage shall be 0.0133±0.0016V rms, ir phase. With 
the 16X resolver adjusted to produce a read counter reading of 16 bits, the D/A AC Error voltage 
shall be 0.0266*0.0019V rms, t phase. With the 16X resolver adjusted near 358.5° to produce 

a read counter reading of -16 bits, the D/A AC Error voltage*shall be 0.0266±0.0019V rms, 0 phase. 
Repeat test without CA Enable applied. The D/A AC Error shall be <10 mv rms max. 

4.3.16.2 Optics Axes. With the 16X (SH) or 64X (TR) R. S. set to 0*. CDU Z momentarily 
applied, and a D/A Enable applied, the D/A AC Error output shall be 10 mv rms max. With 
the 16X (SH) or 64X (TR) R.S. adjusted to produce a read counter setting as shown below, the 
D/A AC Error shall be as shown in Table XI. 


TABLE XI 
DAC AC ERROR 


READ COUNTER 

D/A AC ERROR 

PHASE 

0 

10 mv rms 

— 

+8 

26.6*4.0 

K 

+16 

53.2*5.32 

W 

-16 

53.2*5.32 

0 


4.3.17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0* and the CA mode applied, the 
16X resolver shall be adjusted to produce a minimum null at the Fine Error TP, With the 
16X resolver angle increased 1.760° from the 16X null angle, the CA Error output voltage 
shall be 45±5 mv rms, 0 phase. 

4.3.17.2 DAC Gain 

a. With the IX resolver set to 0* and the CDU Z mode applied, the 16X resolver shall 
be adjusted to produce a Fine Error TP null. With the CDU Z mode removed, the 
D/A AC Error output shall be 10 mv rms max. 
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b. With an Error Counter Enable and 10 +A0 C pulses applied, the D/A AC Error output 
shall be 132.0*7.0 mv rms, 0 phase and the CA Error output shall be 35.0±6.0 mv rms 

* phase. The CA Errot output shall be 10 my rms max when the EC Enable is 

removed. 

c. Repeat b using 10 -A0 C pulses. D/A AC Error and CA Error phases shall change by 
180 degrees. 

4.3.17.3 DAC Saturation. With an Error Counter Enable and 384 +A0 C pulses applied, the CA 
Error output shall be 124.0*30. Omv rms, totsl, r.phase. With 384 -A0^ pulses applied, the CA 
Error output shall be 124.0*30.0 ray rms total, 0 phase. 

4.3.17.4 Coarse Error Gain. With the IX resolver set to 0°, the 16X resolver set to obtain 

a Fine Error null with the read oounter at zero, and the CDU Z mode applied and then removed, 
the CA Error output shall be less than 5 mv rms. With the CDU Z mode applied and the IX 
resolver adjusted for a Coarse Error TP voltage of 150 mv rms, t phase, the CA Error TP 
voltage shall be 1.30*0.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

4.3.18.1 Override. With the IX resolver set to 225°, the 16X resolver set to 0° and CDU Z 
applied, the Fine Error TP null voltage shall be less than 16.66 mv rms and the Coarse Error 
TP null voltage shall be less than 100 mv rms. With CDU Z subsequently removed, the read 
counter shall read 225° *1 bit. 

4.3.18.2 Turn-on (IMU). With the 16X resolver set to 0°, the IX resolver set to 225°, and 
CDU Z and CA Enable applied, the Coarse Error TP voltage shall be 1.660*0.083V rms, * phase 
and the CA Error TP voltage shall be 11*3V rms, 0 phase. With the IX resolver increased to 
245°, the CA Error TP voltage shall be 3.2*0.4 V rms, ir phase. 

4.3.19 Cage Voltage (IMU). With the 16X resolver set to 0° and the IX resolver set to 0°, the 
IMU Cage voltage shall be less than 10 mv rms. With the IX resolver adjusted to F, the IMU 

Cage voltage shall be 0.45*0.02V rms. With the IX resolver set to 90°, the IMU Cage voltage 
shall be 26*iy rms. 

4.3.20 Cage Override (IMU). With a 300 ohm 10W resistor connected between ISS +28 vdc and 
CA Relay Drive, the CA Relay Drive voltage shall be 28*3 vdc. With a "CDU Common to PSA" 
applied Cage Override, to the CA Relay Drive voltage shall be 1.5 vdc max. With the 300 ohjn 
resistor removed, an Error Counter Enable applied and 15 +A0 q pulses applied, the D/A AC 

signal shall be 198*12 mv rms. With a Cage Override applied, the D/A AC Signal shall be 10 mv 
rms max. 

4.3.21 Switch and System Error 

a. With the IX (IMU), 16X (IMU, SH) or 64X (TR) resolvers adjusted to obtain the read 
counter bits specified in Table IX, the read counter locked by applying a CA Enable 
(IMU Axis) or a TV C followed by CDU Z (Optics Axis), and the 16X (IMU.SH) or 64X (TR) 
resolver readjusted to obtain a Fine Error TP null, the angular difference between the 
resolver angle specified in Table IX and the final 16X (IMU,SH) or 64X (TR) resolver 
angle shall be calculated to be between +0.075° and -0.045T. 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes «nH on 
each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak teat: 

as specified in 3007232^<the assembly shall; be tespbctediog sraf s tnhe s^ dda|s; atakaf teteriblllty 
legibility^ marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 

manner in which it is mounted in the Spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 ops at a rate of 1 octave 

per 16 seconds. The magnitude of vibration shall be 1.5g nns.l During vibration titeassembtyt 

Shall be e Oe cttrio all y tested as «peeifieoMn 4c^ JUtey Th^^ratton trawwissibility of th«um»unt- 

teg fixture shall be such tbit total ipppi .to. the item will not exceed 1.5 times the specified value 
throughout the frequency range. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
eomplete vibration sweep at each of the resolver settings specified in Table VII. The electrical 
tests shall be as follows: • 

a. 


b. 

\\ 


jt- 

o. 


4.3.3 

* Table V shall be measured in accordance with Method 303 of Standard MII>STD-202 and shall 
be as specified in Table V. 


Pj , +A0 q snd^»Afrqipeleo -1 ines shall be ihenltoTedthreughout tbesweep cycle and presence 
of Pj, +A0 q and pulses shall constitute failure.. 

With all moding as specified in 4.3.15 applied, a 3200 pps signal in pulse bursts of 
1023 pulses per burst applied alternately to the +40^ and -A0 q inputs and the 
resolver angles and the read counter angle as specified in Table YU, the DAC DC 
Error signal shall be modulated at 1.56*0.10 ops and shall be as shown in Figure 2 
and as specified in Table VH. A discontinuity of 0.5 msec or more sh 11 con¬ 
stitute a failure. The ISS and OSS 28V rms, 800 cps excitation shall be m a in tai n ed as 
te mkeie fBf ilWt dwrlnir this toot 

The output discretes specified in Table VIII shall be continuously monitored for 

state change or pulse presence in accordance with Table VIII. 

» 

Continuity and DC Resistance. The dc resistance between the points specified in 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and on 
each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, oontaminants, encapsulant defects, pin misalignment, ^ md legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak teatt 

as specified in f007222}the assembly shaft be tespfcated for scrxtahe*, riteats; skftsf 'aitt^hiltty 
tegtbllttjrof marking. 

4*8,2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 

manner in which it is mounted in the Spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 ops at a rate of 1 octave 

per 15 seconds. The magnitude of vibration shall be 1.5g rme.l During vibration the as s e mb ly. 

shall be otedtrioaUy tested asepecified to ILl* v .Thp vibration trans mteaiMUty of the.mount- 

teg fixture shall be such th*t total Jpppi .te.the item will not exceed 1.5 times the specified value 
throughout the frequency range. 

4.3.2.1 Electrical. Airing vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table YU. The electrical 
tests shall be as follows: 

«• 

a 

a. Pj , +A0 q ff^pulse-lhftes shall bo lfoonltorwdthxeughout tbs^sweep pynie and presenoe 

of Pj, and -A0 g pulses shall constitute failure.. 

4 v 4 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in pulse bursts of 
1023 pulses per burst applied alternately to the +A0 C and -A0 C inputs and the 
resolver angles and the read counter angle as specified in Table VII, the DAC DC 
Error signal shall be modulated at 1.56*0.10 ops and shall be as shown in Figure 2 
and as specified in Table VH. A discontinuity of 0.5 msec or more shall con¬ 
stitute a faiiu.ro. The ISS and OSS 28V rms, 800 cps excitation shall be muintaiwoH as 
• le es 1st the Pmainsl .vslus sn ppaaibls during this 4s# t. 

o. The output discretes specified in Table VIII shall be continuously monitored for 
state change or pulse presence in accordance with Table Vin. 

e 

# 

4.3.3 Continuity and DC Resistance. The do resistance between the points specified in 
Table V shall be measured in accordance with Method 303 of Standard MIL-^STD-202 and shall 
be as specified in Table V. 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20*, 
the 10X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fall shall occur when the IX (IMU) resolver angle is 33* and the 16X resolver 

angle is 180*. 

* 

o. Cos (f ) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 
<«-f ) Fail shall occur when the 16X resolver excitation is changed to 9±1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 

at a rate of 10041 cps. Limit Cycle Fail shall occur when the limit cycle rate is 
2004? ops. * 

e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. is 2841 vdo. A 14 VBC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage is hltt. tide. 

f. Cos (9 ) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 

excitation is reduced to 25.041.0V rms, when the resolver angle is 0 *. A cos(18 -Tf ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 941V rms. 

• ♦ 

3.1.12. D/A Converter.* The DAC output shall be as specified in Table n when the error counter 
is counted up or down. ! 



u 


TABLE H 
DAC OUTPUT 


EC ft L COUNTER 
CONDITION 

PULSES 

APPLIED 

4DC OUTPUT 
DC VOLtS 

AC OUTPUT (IMU) 
0 or 7 T VRMS 

AC OUTPUT (Optics) 

0 or x VRMS 

Null 

0 

0.000045 mv 

0.000045 mv 

! 0.0000410 mv 

2 ° 

1 

0.0132412% 

_ 0.0133412% 

0.0266415% 

2 1 

2 

0.026446,5% 

0.026647% 

0.532410% 

2 2 

4 ' 

0.052746.5% 

0.053247% 

6*1016410% 

2 3 

8 

0.105543.5% 

0.105645,5% 

0.21304,10% 

2 4 

16 

0.211043.5% 

0.213046.5% 

0.426040% 

2 5 

32 

0.422048.5% 

0.426045.5% 

0.8620410% 

2 6 

64 

0.8440^3.5% 

0.852045.5% 

1.704410% 

2 7 

128 

1.688043,5% 

1.70446,5% 

3.408410% 

2 5 . 2 ? 

2 8 

2 7 . 2 ® 

160 

2.110041.$% 

2.13042%, 4f* 

4.MG±6%, *r 

256 

3.376048.5% 

3.40845.5% 

6.816410% 

384 

6.06443.5% 

5.11245.5% 

10.224410% 


385** 

5.06443.6% 

5.11245.5% 

10.2244L0% 

2 °. 2 1 . 2 2 . 2 3 y 
2 4 . 2 5 . 2 6 . 2 ®J 

- 1 * 

,5.050MM% 

• 

10.204410% 

• 

2^ l#V 2 8>Ulse lR 

the optEWHfe ' 

ired!i4d3841tt%in 1 

hf0cOiil2fett2% The rr 

iH 0 *«MaLB&he do 






♦Apply one pulse in tne opposite dJ 

zii niY or 


milt 


[♦♦♦The output (ac or dc) voltage shall be decreased from the value previously obtained with 
-1 pulse, bv the amounts shown. 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20*, 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33* and the 16X resolver 
angle is 180*. 

o. Cos (9 ~yf) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 
(*-■» ) Fail shall occur when the 16X resolver excitation is changed to 9*1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 

at a rate of 100±1 ops. limit Cycle Fail shall occur when the limit cycle rate is 
200*2 ops. . - p 

e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. is 28*1 vdc. A 14 VBC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage is ft0*8.Lode. 

f. Cos (* ~Y ) Fail (OPTICS) shall not occur when tbs 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.0*1.0V rms, when the resolver angle is A oosQP ) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 8*1V rms. 

3.1. It. D/A Converter. The DAC output shall be as specified in Table n when the error counter 
is counted up or down. . ! 


TABLE n 
DAC OUTPUT 


EC A L COUNTER 
CONDITION 

PULSES 

APPLIED 

*DC OUTPUT 
DC VOLfS 

AC OUTPUT (IMU) 
0 or t VRMS 

AC OUTPUT (Optics) 

0 or v VRMS 

Null 

0 

0 . 0000*6 mv 

0 . 0000*6 mv 

t 0 . 0000*10 mv 

2° 

1 

0.0132*12% 

0.0133*12% 

0.0266*15% 

2 1 

9 

2 

0.0264*6.5% 

0.0266*7% 

0.532*10% 

2 2 

Q 

4 ' 

0.0527*6.5% 

0.0532*7% 

6*2666*10% 

2 3 

A 

• 

0.1055*3.5% 

•.1056*5.5% 

0.2130*JL0% 

2* 

e 

16 

0.2110*3.5% 

0.2130*5.5% 

0.4260*40% 

2 5 

32 

0.4220*3.5% 

0.4260*5.5% 

0.8520*40% 

2® 

7 

64 

0.8440^3.5% 

0.8520*5.5% 

1.704*16% 

2* 

128 

1.6880*3.5% 

1.704*4.5% 

3.408*10% 

2 5 .2 7 

2 8 

2 7 .2® 

160 

I.UHU.M 

2.130*3%, *r 

4.M0*$%, ** 

256 

3.3760*3.5% 

3.408*5.5% 

6.816*10% 

384 

5.064*3.5% 

5.112*5.5% 

10.224*10% 

*7 2 ® 

2°'.2i; 2 2.2 3 'l 

385** 

5.064*3.6% 

5.0508*4^%. 

5.112*5.5% 

10.224*50% 

* 

2*.2 5 .2 6 .2®J 

-1* 

t, IQ3M; 9% 

S 

♦ 

i 

t 

© 

* 

• 

^ ,; 2^ 2 6 ? *2 8,,ll: " e ?n 

t v »o 'j 

i radii 6&38*dfi%tn 1 

hHOii01S5Ufl% The t 

H0z«66*15%t! e dc 


^ l pi) 8 lte (^i4ciion io 'obtalh tfiiii^cbh^ftioiij’^TK^ nuQ voltage of the dc 


* Apply one puise in tne op 

ttutpu&fchsU! hSl added tto(iL 


11111 


oaf Ci* 3 fl*btvMedr(tf<hlip)itfnM& thfcsde .output. 


***The output (ac or dc) voltage shall be decreased from the value previously obtained with 
-1 pulse, bv the amounts shown._ 
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PARAMETER 

PRF 

Amplitude (A) 
Width (at 1/2 A) 
Droop at 2 psec 
Overshoot 
Undershoot 
Risetime (tr) 
Falltime (tf) 


TYPE I 
51.2K pps 
4. 5±0. 5V p 
3.0±0.5 pse 
<20% A 
<30% A . 
<30% A 
<0.2 psec 
<1.0 psec 
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3. 2K pps 

6.4Kpps 

12.8K pps 

51. 2K pps 

6.4K pps 

4.5±0. 5V p 

3.5±1.0V p 

3.5±1.0V p 

7±3V p 

7±3V p 

3.0±0.5 psec 

3±1 p sec 

3dbl psec 

3^1 psec 

3±1 psec 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 

<30% A 

<40% A 

<30% A 

<1.0 psec 

<0.2 psec 

<0,2 psec' 

<0.2 psec 

<0.2 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 

<1.0 psec 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, w phase when the 16X (IMU.SH) 

resolver is set to 0.131* 10.020* or the 64X (TR) resolver is set to 0.065* ±0.010*. 

* 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, w phase when the 16X (IMU, SH) 
resolver Is set to 2.20* ±0.44* or the 64X (TR) resolver is set to 1.10* ±0.22*. 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40* ±1.40* and the coarse error output shall be 
196.0 ±32.6 mv, rms, v phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120* ±5* and 240* ±5*.. 

f 

3.1.9 Speed 

3.1.9.1 I MU. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 112.5* within 4.0 seconds maximum when a step change of 112.5* in IX 
resolver input angle is applied. 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179* within 1.0 seconds maximum when a step change of 17 V in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

3. 1. 10 Computer ±A0q Pulse 

3.1.10.1 IMU. The ±A0 g pulse shall have the characteristics specified in Table I, Type VI 

when the IX resolver is set to 0* and the 16X resolver is set to 180 ±5* to cause read system 
oscillation. 

3.1.10.2 Optics. The ±A0 q pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizii^ loop is set to a limit 
cycle condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 

failure as specified when any of the following conditions exist for a period greater 
7 seconds: 

• 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000* 
and shall occur when the 16X or 64X resolver ai^le is 14.000*. The IX (IMU) 
resolver angle shall be at 0.000* with the system in the CDU Z mode. 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, w phase when the 16X (!MU,SH) 
resolver is set to 0.131* 10.020* or the 64X (TR) resolver is set to 0.065* 10.010*. 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.4010.10V rms, v phase when the 16X (IMU, SH) 
resolver is set to 2.20* 10.44* or the 64X (TR) resolver is set to 1.10* 10.22*. 

3.1.8.3 Coarse Ternary (I MU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40* 11.40* and the coarse error output shall be 
196.0 132.6 mv, rms, t phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies.between 120* 15* and 240* 15*.. 

t 

3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain 

an angular change of 112.5* within 4.0 seconds maximum when a step change of 112.5* in IX 
resolver input angle is applied. 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179* within 1.0 seconds maximum when a step change of 179* in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

3.1.10 Computer Pulse 

3.1.10.1 IMU. The *A0 q pulse shall have the characteristics specified in Table I, Tvpe VI 

when the IX resolver is set to 0* and the 16X resolver is set to 180"±5* to cause read system 
oscillation. 

3.1.10.2 Optics. The pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizii^ loop is set to a limit 
Cycle condition at 100 cps. 

CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 

failure as specified when any of the following conditions exist for a period greater than 
7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000* 
and shall occur When the 16X or 64X resolver angle is 14.000*. The IX (IMU) 
resolver angle shall be at 0.000* with the system in the CDU Z mode. 



5 

















« 


APOLLO G&N Specification 
PS2007222 REV L 


b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20* , 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33*and the 16X resolver 
angle is 180* • 

* 

o. Cos (0 -Y) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cop 
(8 - Y) Fail shall occur when the 16X resolver excitation is changed to 911V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 10011 cps. Limit Cycles Fall shall occur when the limit cycle rate Is 
20012 cps. 

e. The 14 VDC Fall shall not occur when the input of 4.2.15. a. is 28H vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage if 8.0±0.1 vdc. 

f. Cos (8 -Y) Fatf (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.Oil.0V rms, when the resolver angle is 0*. A cos (8 -Y) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9±1V rms. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table n when the error counter 
is counted up or down. 


TABLE H 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

NuU 
2° 

2 1 
22 
23 
2* 

2 5 
2 6 
2* 

2 5 .2 7 

28 

2 7 .2 8 
2 7 .2 8 

2l222 4 2 8 282® 


PULSES 

APPLIED 

0 

1 . 
2 
4 
8 
16 
32 
64 
128 
160 
256 
384 
385** 
- 10 * 


1DC OUTPUT 
DC VOLTS 

0.000015 mv 
0.0132112% 
0.026416. 5% 
0.0527±6.5% 
0.105513.5% 
0.211013.5% 
0.422013.5% 
0.844013.5% 
1.688013.5% 
2.110011. 5% 
3.376013.5% 
5.06413.5% 
5.06413.5% 


AC OUTPUT (IMU) 
0 or x VRMS 

0.0000±5 mv 
0.0133112% 

0.026617% 
0.0532db7% 

0.105615.5% 

0.213015.5% 

0.426015.5% 

0.852015. 5% 

1.70415.5% 

2.13012%, ±5 
3.40815.5% 
5.1124:5.5% 
5.11215.5% 


AC OUTPUT (Optics) 
0 or x VRMS 

0 .0000110 mv 
0.0266115% 

0. 532110% 

0.1056110% 

0. 2130110% 
0.4260±10% 
0.8520110% 

1. 704dkl0% 
3.408110% 

4.260±5%, 15* 
6.816110% 
10.224110% 

10.224110% 


The null voltage of the dc output shall be added to (if minus) or subtracted (if plus) from the 
dc output. 

* Apply 10 pulses in the opposite direction to obtain this condition. The output (AC or DC) 
voltage shall decrease from the value previously obtained with 385 pulses. 

** Reading shall be within 13 mv of the previous reading at 384 pulses. 
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b. Coarse Error Fail (IMU) shall not occur when the IX (IMU) resolver angle is 20* , 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 
Error Fail shall occur when the IX (IMU) resolver angle is 33*and the 16X resolver 
angle is 180* • 

o. Cos (0 -Y) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0* • A Cop 
(0 - Y) Fall shall occur when the 16X resolver excitation is changed to 9*1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 
at a rate of 100*1 cps. Limit Cycles Fall shall occur when the limit cycle rate is 
200*2 cps. 

e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. is 28*1 vdc. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage if 8.0*0.1 vdc. 

f. Cos (8 -V) Faif (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.0*1.0V rms, when the resolver angle is 0*. A cos (•-Y) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9±1V rms. 

3.1.12 D/A Converter. The DAC output shall be as specified in Table II when the error counter 
is counted up or down. 


TABLE D 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 

PULSES 

APPLIED 

ADC OUTPUT 
DC VOLTS 

AC OUTPUT (IMU) 
0 or ir VRMS 

AC OUTPUT (OpUcs) 

0 or x VRMS 

NuU 

0 

0.0000*5 mv 

0.0000*5 mv 

0.0000*10 mv 

2° 

1 . 

0.0132*12% 

0.0133*12% 

0.0266*15% 

2 1 

2 

0.0264*6.5% 

0.0266*7% 

0.532*10% 

22 

4 

0.0527*6.5% 

0.0532*7% 

0.1056*10% 

2 3 

8 

0.1055*3.5% 

0.1056*5.5% 

0.2130*10% 

2 4 

16 

0.2110*3.5% 

0.2130*5.5% 

0.4260*10% 

2 5 

32 

0.4220*3.5% 

0.4260*5. 5% 

0 8520*10% 

2 6 

64 

0.8440*3.5% 

0.8520*5. 5% 

1.704*10% 

2 7 

128 

1.6880*3.5% 

1.704*5.5% 

3.408*10% 

2 5 . 2 7 

160 

2.1100*1.5% 

2.130*2%, *5* 

4.260*5%, *5* 

2 8 

2 7 .2 8 

256 

3.3760*3.5% 

3.408*5.5% 

0.816*10% 

. 384 

5.064*3.5% 

5.112*5.5% 

10.224*10% 

2 7 .2® 

2 1 2 2 2 4 2 5 2®2® 

385** 

-10* 

5.064*3.5% 

5.112*5.5% 

10.224*10% 

The null voltage of the dc output shall be added to (if minus) or subtracted (if plus) from the 
dc output. 

* Apply 10 pulses in the opposite direction to obtain this condition. The output (AC or DC) 

voltage shall decrease from the value previously obtained with 385 pulses. 

** Reading shall be within ±3 mv of the previous reading at 384 pulses. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied the 16X resolver set to 0* and the 
IX resolver increased from 115* until an 800 pps pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120° ±5°. The pulse train shall continue to exist 
until the IX resolver angle is increased to 240* ±5*. 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0*, the IX resolver set to 112.5* and CDU Z. 
applied, the Coarse Schmitt (Ci) pulses shall disappear within 4 seconds after CDU Z is 
removed and the read counter shall contain an angle of 112.5* ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179* and CDU Z applied, the 
Fine Schmitt (F x ) pulses shall disappear within 1 second after CDU Z is removed and the read 
counter shall contain an angle of 179* ±1 bit. 

4.3.13 Computer ±A0 q Pulses 

4.3.13.1 IMU. With thd IX resolver set to 0* and the 16X resolver set to 180V5*, the 

signals shall have the characteristics specified in Table I, Type VI. ° 

4.3.13.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 0*, the and -A0 q signals 
shall have the characteristics specified in Table I, Type VI except PRF shall not be a require¬ 
ment when the digitizing loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection. Unused 16X and 64X resolver inputs shall be excited by 
connecting a 5V rms,, 0 phase SH (IMU) and 50±3* phase voltage to the unused Cos J6X (TR) 
and 64X inputs. 

4.3.14.1 Fine Error Fail. With the IX (IMU) resolver set to 0.000*, CDU Z applied and the 
16X or 64X resolver set to 8.000*, no fail signal shall be generated within 7 seconds. With the 
16X or 64X resolver increased to 14.000*, a fall signal shall be generated within 3 to 7 seconds. 

With CDU Z removed, the fail signal shall cease within 1 second. (1.5 seconds at 34.0*0.5 vdc 
applied, per 4.2.1.5. a). 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0*, the IX resolver set to 20* 
and CDU Z applied, no failure signal shall be generated. With the IX resolver increased to 33* 
and 16X R. S. set to 180 degrees, a fail signal shall be generated within 3 to 7 sec. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0*, no fail signal shall be generated. With 

the 14 vdc TP voltage adjusted to 8.0±0.1 vdc, a fail signal shall be generated within 3 to 7 
seconds. 

4.3.14.4 Cos (0 -"Y ) Fail (IMU). With the IX and 16X resolvers set to 0* and the excitation to 
the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fall signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 ) Fail (OPTICS). With the 16X (SH) or 64X (TR) resolver set to 0* and the 

resolver excitation reduced to 25.0±1.0V rms, no fail signal shall be generated. With the 
excitation reduced to 9*1 V rms, a fail signal shall be generated within 3 to 7 seconds. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied the 16X resolver set to 0* and the 
IX resolver increased from 115* until an 800 pps pulse train appears at the Ambiguity 
Detect TP, the IX resolver angle shall be 120* ±5°. The pulse train shall continue to exist 
until the IX resolver angle is increased to 240* ±5*. 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0*, the IX resolver set to 112.5* and CDU Z. 
applied, the Coarse Schmitt (Cj) pulses shall disappear within 4 seconds after CDU Z is 
removed and the read counter shall contain an angle of 112.6* ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179* and CDU Z applied, the 

Fine Schmitt (Fj) pulses shall disappear within 1 second after CDU Z is removed and the read 
counter shall contain an angle of 179* ±1 bit. 

4.3.13 Computer ±A0 q Pulses 

4.3.13.1 IMU. With thrf IX resolver set to 0* and the 16X resolver set to 180^*5?, the 

signals shall have the characteristics specified in Table I, Type VI. ° 

4.3.13.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 0*, the +A0 q and -A0 q signals 
shall have the characteristics specified in Table I, Type VI except PRF shall not be a require¬ 
ment when the digitising loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection. Unused 16X and 64X resolver inputs shall be excited by 
connecting a 5V rms ( , Q phase SH (IMU) and 50±3* phase voltage to the unused Cos 16X (TR) 
and 64X inputs. 

i ' • 

4.3.14.1 Fine Error Fail. With the IX (IMU) resolver set to 0.000*, CDU Z applied and the 
16X or 64X resolver set to 8.000*, no fail signal shall be generated within 7 seconds. With the 
16X or 64X resolver increased to 14.000*, a fall signal shall be ger .rated within 3 to 7 seconds. 

With CDU Z removed, the fail signal shall cease within 1 second. (1.5 Beconds at 34.0±0.5 vdc 
applied, per 4.2.1.5. a). 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0% the IX resolver set to 20* 
and CDU Z applied, no failure signal shall be generated. With the IX resolver increased to 33* 
and 16X R. S. set to 180 degrees, a fail signal shall be generated within 3 to 7 sec. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0*, no fail signal shall be generated. With 

the 14 vdc TP voltage adjusted to 8.040.1 vdo, a fail signal shall be generated within 3 to 7 
seconds. 

• •• 

4.3.14.4 Cos (0 -'Y ) Fail (IMU). With the IX and 16X resolvers set to 0* and the excitation to 
•the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 

reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 -*y) Fail (OPTICS). With the 16X (SH) or 64X (TR) resolver set to 0* and the 
resolver excitation reduced to 25.0dkl.0V rms, no fail signal shall be generated. With the 
excitation reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms,. tr phase when the 16X (IMU,SH) 
resolver is set to 0.131° ±0.020° or the 64X (TR) resolver is set to 0.065° ±0.010°. 

* 

3.1.8.2 High Ternary. Hie High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, r phase when the 16X (IMU, SH) 
resolver is set to 2.20° ±0.44° or the 64X (TR) resolver is set to 1.10° ±0 22“. 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40° ±1.40“ and the coarse error output shall be 
18d.fii:2«. 6 mv, rms, r phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120° ±5° and 240° ±5°. 

\ 

. 3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain 

an angular change of 112.5° within 4.0 seconds maximum when a step change of 112.5° in IX 
resolver input angle is applied! 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179° within 1.0 seconds maximum when a step change of 179° in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

• • ’ / 

3.1.10 Computer ±A0 q Pulse 

3.1.10 1 IMU. The ±A0 G pulse^hall have the characteristics specified in Table I, Tvoe VI 

when the IX resolver is set to 0° and the 16X resolver is set to 180 ±5* to cause read system 
oscillation. 

3.1.10.2 Optics. The ±A(> G pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit 
cycle condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 

failure as specified when any of the following conditions exist for a period greater than 
7 seconds: 

I 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000° 
and shall occur when the 16X or 64X resolver angle is 14.000°. The IX (IMU) 
resolver angle shall be at 0.000° with the system in the CDU Z mode. 
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3.1.8 Schmitt Trigger Threshold Levels 

* 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, ir phase when the 1«X (IMU,SH) 
resolver is set to 0.131° ±0.020° or the 64X (TR) resolver is set to 0.065° ±0.010*. 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, ir phase when the 16X (IMU, SH) 
resolver is set to 2.20° ±0.44° or the 64X (TR) resolver is set to 1.10° ±0 22°, 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have an 800 pps 
output when the IX resolver is set to 8.40° ±1.40° and the coarse error output shall be 
186.6±26. f? mv, rms, v phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the JLX resolver angle lies between 120° ±5 C and 240° ±5°. 

\ s 

3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain 

an angular change of 112.5" within 4.0 seconds maximum when a step change of 112.5° in IX 
resolver input angle is applied] 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179 s within 1.0 seconds maximum when a step change of 179° in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

< ^ 

3.1.10 Computer Pulse 

\ 

3.1.10.1 IMU. The ±A0 G pub e.shall have the characteristics specified in Table I, Tvoe VI 

when the IX resolver is set to 0° and the 16X resolver is set to 180 ±5* to cause read system 
oscillation. 

3.1.10.2 Optics. The ±A0 q pulse shall have the characteristics specified in Table I, 

Type VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit 
cycle condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no 

failure as specified when any of the following conditions exist for a period greater than 
7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000° 
and shall occur when the 16X or 64X resolver angle is 14.000°. The IX (IMU) 
resolver angle shall be at 0.000° with the system in the CDU Z mode. 
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4.3. 7 CA Rate (IMU). With the IX resolver set to 0° and the 16X resolver set to 180°, the 
Pj pulses shall have a pulse width of 4*2 psec and shall be spaced 78*4 psec apart. With CA 

and ECE applied, the Pj pulses shall have a pulse width of 4*2 psec and shall be spaced 
156*8 psec. 


4.3. 8 TVC Read Counter Lock (Optics). With the 16X (SH) or 64X (TR) resolver set to 0° 
and CDL Z momentarily applied, the read counter shall contain an angle of 0°. With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25°, the read counter shall contain an angle of 
11.25° *1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 

set to 90°, the read counter shall remain at 11.25° ±1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90° ±1 bit. 


4.3. 9 Fine Bit Size 


4.3.9.1 IMU and Slf. With the IX (IMU) and 16X resolvers set to 0°, CDU Z applied, the 

16X resolver adjusted to obtain a Fine Error null, then advanced 0.088°, the Fine Error TP 
voltage shall be 10±2 mv rms,* phase. 


4.3.9.2 TR. With the 64X resolver set to 0°, CDU Z applied, the 64X resolver adjusted to 

obtain a Fine Error TP null, then advanced 0.044°, the Fine Error TP voltage shall be 16*2 mv 
rms, ir phase. 

0 

4.3.10 Coarse Bit Size (IMU). With the IX and 16X resolvers set to 0°, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2. 8°, the Coarse Error 
TP voltage shall be 60*7 mv fms, v phase. 

4.3.11 Schmitt Trigger Threshold Levels 


4.3.11.1 Fine Ternary. W ith CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 pps pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33*3.33 mv rms, v phase 
and the net increase in the 1GX (IMU, Sil) resolver angle shall be o. 131° *0.020° or the net 
increase in the 64X (TR) resolver angle shall be 0.065 * *0.010°. 


4.3.11.2 High Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 pps pulse train appears at the High 
Ternary Schmitt TP, the Fine Error TP voltage shall be 0.40*0.10V rms and the net increase 

in the 16X (IMU, SH) resolver angle shall be 2.20° *0.44° or the net increase in the 64X (TR) 
resolver angle shall be 1.10° *0.22°. 


4.3.11.3 Coarse Ternary (IMU). With CDU Z applied and the IX resolver angle increased 

from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 

TP, the Coarse Error TP voltage shall be 186. 6*26. 6mv rms,* phase and the coarse error 
angle shall be 8.4° *1.4°. 
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4.3. 7 CA Rate (IMU). With the IX resolver set to 0° and the 16X resolver set to 180°, the 
Pj pulses shall have a pulse width of 4*2 psec and shall be spaced 78*4 psec apart. With CA 

and ECL applied, the Pj pulses shall have a pulse width of 4±2 psec and shall be spaced 
156*8 psec. 

• 

4.3. 8 TVC Read Counter Lock (Optics). With the 16X (SH) or 64X (TR) resolver set to 0* 
and CDU Z momentarily applied, the read counter shall contain an angle of 0". With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25°, the read counter shall contain an angle of 
11.25° ±1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 
set to 90°, the read counter shall remain at 11.25° ±1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90° ±1 bit. 

4.3.9 Fine Bit Size 

4.3.9.1 IMU and SII. With the IX (IMU) and 16X resolvers set to 0°, CDU Z applied, the 
16X resolver adjusted to obtain a Fine Error null, then advanced 0.088°, the Fine Error TP 
voltage shall be 16*2 mv rms,rr phase. 

4.3.9.2 TR. With the 64X resolver set to 0°, CDU Z applied, the 64X resolver adjusted to 

obtain a Fine Error TP null, then advanced 0.044°, the Fine Error TP voltage shall be 16*2 mv 
rms, v phase. 

* . 

4.3.10 Coarse Bit Size (IMU). With the IX and 16X resolvers set to 0°, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2. 8°, the Coarse Error 
TP voltage shall be 60±7 mv fms, v phase. v ' 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 pps pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33*3.33 mv rms, * phase 
and the net increase in the 16X (IMU, SH) resolver angle shall be 0.131° *0.020° or the net 
increase in the 04X (TR) resolver angle shall be 0.065 ° ±0. 010°. 

4 * 3.11.2 High Ternary. W ith CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 pps pulse train appears at the High 
Ternary' Schmitt TP, the Fine Error TP voltage shall be 0.40*0.10V rms and the net increase 

in the 16X (IMU, SH) resolver angle shall be 2.20° ±0.44° or the net increase in the 64X (TR) 
resolver angle shall be 1.10° *0. 22°. 

'-t 

4.3.11.3 Coarse Ternary (IMU). With CDU Z applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 

fhe Coarse Error TP voltage shall be 186. 6±26. 6mv rms / ir phase and the coarse error 
angle shall be 8.4° ±1.4°. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-011, -0*1* 40ftlr ( -071* 
efi*li091pl *nd -111 hereafter called the CDU. 

S. APPLICABLE DOCUMENTS 


2.1 EFFECTIVE I88UE8. The following documents form a part of this a pacification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS . c . * 

• * s 

a . 

APOLLO GAN 


ND1002214 General Specification for Preservation, Pac k ag in g, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
* * ’ Associated Ground Support Equipment 

_ HBL002290 , , Komm Speolftetl® for Wl* tak lfcrt V 

SEUBUDS ~ 

. 

MUitaiy 


MIL-STD-202 


Test Methods for Electronic and Electrical Components Parts 


DRAWINGS 

APOLLO GAN 
2*07222 

(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/1L APOLLO 
Management of the conflict. 

a. The contract 

b. This specification * 

e. Documents listed in this section 


* . ■ Y 


Coupling Data Unit 
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1. SCOPE 

1.1 PURPOSE. This specification establishes tns detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-011, “031* 43Sir, "871, 
*6#lv *ipi And -IU hereafter called the CDU. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE 1S8UE8. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
■hall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002214 


#* t 

4f 

HQL002290 ♦ 

STiHDIXSS 

MUitary 

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GAN 

• • 

^ - 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required fay suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

i 

2.2 CONFLICTING REQUIREMENTS. In the event of a oonflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the oonflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 


General Specification for Preservation, Packa ging , Packing 
end Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

* •* S 

rtocsss Specification for HSU* *••* »»* t 
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4.3 TESTS. The following tests shall be performed on each of the three IMU axes and cm 
each of the two Optics axes unless otherwise specified herein. 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007222. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, encapsulant defects, pin misalignment, and legibility 
and appearance of marking. Following completion of the final Pressure Fill and Leak test 

as specified in 2007222, the assembly shall be inspected for scratches, dents, nicks, and 
legibility of marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture in a 
manner in which it is mounted in the Spacecraft and vibrated along the three orthogonal axes. 

The vibration shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 1 octave 
per 15 seconds. The magnitude of vibration shall be 3.5g rms limited to a 0.3 inch p-p constant 
displacement from 10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3.2.1. Hie vibration transmissibility of the mounting 
fixture shall be such that total input to the item will not exceed 1.5 times the specified value 
throughout the frequency range. 

4.3.2.1 Electrical. During vibration the assembly shall be electrically tested through one 
complete vibration sweep at each of the resolver settings specified in Table VII. The electrical 
tests shall be as follows: 


a. Pj, +A0 q ami -A0 q pulse lines shall be monitored throughout the sweep cycle and 
presence of Pj, +A0 q and -A0 q pulses shall constitute failure. 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in pulse bursts of 
1023 pulses per burst applied alternately to the +A0 q and -Aj0^ inputs and the resolver 
angles and the read counter angle as specified in Table VII, the DAC DC Error signal 
shall be modulated at 1.56±0.10 cps and shall be as shown in Figure 2 and as specified 
in Table VO. A discontinuity of 0.5 msec or more sluul constitute a failure. The 

1SS and OSS 28V rms, 800 cps excitation shall be maintained as close to the nominal 
value as possible during this test. 


c. The output discretes specified in Table vm shall be continuously monitored for state 


change 


^•*1 m a ■iMnnnmwi 4m «ir44k 'PoKIa V Ilk 


4.3.3 Continuity and DC Resistance. The dc resistance between the points specified in Table 
V shall be measured in accordance with Method 303 of Standard MLL-STD-202 and shall be as 
specified in Table V. 
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d. Computer *A# G Pulses (4. S. IS). 

•. Coarse and Fine Amplitude and Phase Variation (4. S. 21) (EMU) 

TABLE X 



4. S. 25 Weight. The assembly shall be weighed te determine that the maximum weight of the 
assembly is as specified in Table XU. 


TABLE XU 
WEIGHT 



5.1 GE? ERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

«. NOTES 

5.1 DEFINITIONS 

# 

a. IMU-Inertial Measurement Unit axes (2) 

b. Optios-Optfen axes (2) 

e. IB-Trunnion resolver system 
d. SH-Shaft resolver system 
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d. Computer *Af Q Palace (4.3. 13). 

c. Ooarac and Flat Amplitude and Phaac Variatlan (4.3.33) (ZMV) 

TABLE X 
IVA OUTPUT 


T OOUNTEB PULSES * D/A DC OUTPUT 

CONDITION_APPLIED Min 1 Max 


ItaU 

• 

• 

3.0125 

3» . 

1 

3.01178 

0,01485 

2* 2 * 

0* 12 4 

384 

4.747 

5.353 

e 

2 .2 .2 .2 

33 

8.294 

8.312 


4.3.35 Weight. The aaaemhly shall be weighed te determine that the maximum weight of the 
assembly la aa epeoifled in Table XIL 


TABLE XU 
WEIGHT 




S: 


PART NO. 

WEIGHT (lbs) 

2007222-011 

41 

2007222-031 

41 

2007222-051 

38.4 

2007222-071 

41 

2007222-091 

36.4 

ZUU7ZZZ-1U1 

IT. 53- 

37.03 


5.1 GENERAL. Preparation for delivery ahall be in aooordanoe with Specification ND1002214. 


NOTE8 


3.1 DEFINITIONS 

a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Option axes (2) 

o. TR-Trunnion resolver system 
d. 8H-8haft resolver system 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identifica¬ 
tion and acceptance of the Coupling Data Unit, Part Number 2007222-011, -031, -051, -071, 
-091, -101, -111, -151 and -161, hereafter called the CDU. 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 
Unless identified by the respective type, all requirements are applicable to all types. 

a. Type I. The test requirements for part numbers 2007222-011, -031, -051, -071, 

-091 and -111 shall be designated as Type I, and so identified in this specification. 

b. Type II. The test requirements for part numbers 2007222-101, -151 and -161 
shall be designated as Type n, and so identified in this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GIN 
ND1002214 

i, 

V 

ND1002290 
STANDARDS 
Military 

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GIN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required fay suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. Toe contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

e. Documents listed in this section 


General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Process Specification for Helium Leak Test 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, w phase when the 16X (IMU, SH) 
resolver is set to 0.131±0.020° or the 64X (TR) resolver is set to 0.085* SO. 010°. 


3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, w phase when the 16X (IMU, SH) resolver 
is set to 2.20* ±0.44* or the 64X (TR) resolver is set to 1.10* SO. 22*. 


3.1.8.3 Coarse Ternary (IMU) Type I. The Coarse Ternary Schmitt Trigger shall have an 
800 pps output when the IX resolver is set to 8.40* si. 40* and the ooarse error output shall be 
186.6S26.6 mv, rms, a phase. 


3.1.8.3.1 Coarse Ternary (IMU) Type n. The Coarse Ternary Schmitt trigger shall have an 
800 pps output when the IX resolver is set to 7* so. 5* and the coarse error output shall be 
145si5 mv rms, a phase. 


3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120* ±5* and 240* so*. 

e 

3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain an 
angular change of 112.5* within 4.0 seconds maximum when a step change of 112.5* in IX 
resolver input angle is applied. 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179* within 1.0 seconds maximum when a step change of 179* in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

3.1.10 Computer ±&9 q Pulse 

3.1.10.1 IMU. The ±A9 q pulse shall have the characteristics specified in Table I, Type VI 
when the IX resolver is set to 0* and the 16X resolver is set to 180±5* to cause read system 
oscillation. 


3.1,10.2 Optics. The ±A9 q pulse shall have the characteristics specified in Table I, Type 
VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit cycle 
condition at 100 cps. 

• 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no failure 
as specified when any of the following conditions exist for a period greater than 7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000* 
and shall occur when the 16X or 64X resolver angle is 14.000*. The IX (IMU) 
resolver angle shall be at 0.000* with the system in the CDU Z mode. 
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TABLE TV 

OSCILLATION OP CDU READ LOOP 



8. 1.21 Thermal Stability. The assembly shall meet the requirements of 3.1.1, 3.1.3.1, 

3.1.10, 3.1.12, a nd 3.1.20 with die assembly mounted on a oold plats ,n ^ interface temper* 
ature maintained at 50* ±S*F and 110* *3*F. 


3.2 PRODUCT CONFIGURATION 




3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drswii« 
2007222 and all drawings and engineering data referenced thereon. 


3.2.2 Standards of Manufacturing, Manufacturing Process and Production 


3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified in Table V 
shall be as specified therein, when the resistance is measured on a milllvac ohmmeter type 
MV279-C, or equivalent. 

TABLE V 

f CONTINUITY AND DC RESISTANCE 


Signal 

1 Pins 

Resistance (ohms) 1 


Hi 

Lo 

Min. 

Max. | 

ISsj+28 VDC - 0VDC 

130 

236 

600 


(♦28VDC - Chassis 

130 

630 

100K 


©VDC - Chassis 

230 

639 

100K 


♦4VDC - ©VDC 

422 

lit 

5K 


♦4V DC - Chassis 

422 

639 

100K 


Pitch SPS 

237 

337 


.5 

Yaw SPS 

437 

637 


.6 

OSSH-28VDC - 0VDC 

336 

436 

500 


(►28VDC - Chassis 

336 

639 

100K 


Pitch Error 

434 

634 


.6 

Yaw Error 

136 

235 


.5 

Roll Error 

436 

635 


.6 

OSS ♦28VDC - S9S ♦OSVDC 

336 

136 

IK 


ESS ♦ 28VDC - OSS +28VDC 

136 

336 

IK 





t 


3.2.3 Weight. The maximum weight of the assembly shall be as specified in Table XIL 



i 
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4.3.7 CA Rate (IMU). With the IX resolver set to 0^ and the 16X resolver set to 180*, the 
Pj pulses shall have a pulse width of 4*2 psec and shall be spaced 78*4 psec apart. With CA 

and ECE applied, the Pj pulses shall have a pulse width of 4*2 psec and shall be spaced 
156*6 psec. 

• 

4.3.8 TVC Read Counter Look (Optics). With the 16X (SH) or 64X (TR) resolver set to 0* 
and CDU Z momentarily applied, the read counter shall contain an angle of 0% With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25*, the read counter shall contain an angle of 
11.25* *1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 
set to 90*, the read counter shall remain at 11.25* *1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90* *1 bit. 

4.3.9 Fine Bit Size 

4.3.9.1 IMU and SH. With the IX (IMU) and 16X resolvers set to F, CDU Z applied, the 
16X resolver adjusted to obtain a Fine Error null, then advanced 0.088*, the Fine Error TP 
voltage shall be 16*2 mv rms,* phase. 

4.3.9.2 TR. With the 64X resolver set to 0*, CDU Z applied, the 64X resolver adjusted to 

o b ta in a Fine Error TP null, then advanced 0.044*, the Fine Error TP voltage shall be 16*2 mv 
rms, v phase. 

4.3.10 Coarse Bit 8ize (IMU). With the IX and 16X resolvers set to 0*, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8*, the Coarse Error 
TP voltage shall be 60*7 mv rms, r phase. 

4 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 ppe pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33*3.33 mv rms, v 

and the net increase in the 16X (IMU, SH) resolver angle shall be 0.131* *0.020* or the net 
increase in the 64X (TR) resolver angle shall be 0.066 * *0.010% 

jrf 

4.3.11.2 High Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 ppe pulse train appears at the High 
Ternary Schmitt TP, the Fine Error TP voltage shall be 0.40*0.10V rms and the net increase 

in the 16X (IMU, 8H) resolver angle shall be 2.20* *6.44* or the net increase in the 64X (TR) 
resolver angle shall be 1.10* *0.22*. 


TU Oe XX. a 


Coarse Ternary (IMU) Type 1. With CDU X applied and the IX resolver angle Increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary «*»h™«t t 
TP, the Coarse Error TP voltage s hall be 186.6*2€L 6mv rms,r phase the ooarse error 
angle shall be 8.4* *1.4*. The 1SS 28V 800 cps reference excitation and IX resolver standard 
excitation shall be maintained as close to the nominal value as possible during this test. 


4.3.11.3.1 Coarse Ternary (IMU) Type n. With CDUZ applied and the IX resolver angle 

increased from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary 
Schmitt TP, the Coarse Error TP voltage shall be 145*15 mv rms, r phase and the Coarse 

Error angle shall be 7*0.5*. The 188 28V 800 cps reference excitation an ^ IX resolver jq » 
standard excitation shall be maintained as dose to the mmninai value as possible durii^ test. 


x 
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d. Computer abA9 Q Pulses (4.3.13) 

■ * 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 

TABLE X 


D/A OUTPUT 


COUNTER 

CONDITION 


PULSES 
APPLIED 


Null 

»?,• 

2°.2 1 .2 2 .2 4 


1 

384 

23 


± D/A DC OUTPUT 



0.01175 

4.747 

0.294 


0.0125 

0.01465 

5.353 

0.312 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of the 
assembly is as specified in Table XU. 


TABLE xn 


WEIGHT 


T 


2007222-011 

41 

2007222-031 

41 

2007222-051 

36.4 

2007222-071 

41 

2007222-091 

36.4 

2007222-101 

41.63 

2007222-111 

37.03 

2007222-151 

41.0 

2007222-161 

37.03 




5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES 

6.1 DEFINITIONS 

a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Optics axes (2) 

c. TR-Trunnion resolver system 

d. SH-Shaft resolver system 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Fine Ternary. The Fine Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 23.33±3.33 mv rms, ir phase when the 16X (IMU, SH) 
resolver is set to 0.13l±0.020* or the 64X (TR) resolver is set to 0.065* *0.010°. 

3.1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an 800 pps output and 
the Fine Error TP voltage shall be 0.40±0.10V rms, w phase when the 16X (IMU, SH) resolver 
is set to 2.20* ±0 .44° or the 64X (TR) resolver is set to 1.10* *0.22*. 

3.1.8.3 Coarse Ternary (IMU) Type I. The Coarse Ternary Schmitt Trigger shall have an 

800 pps output when the IX resolver is set to 8.40° *1.40° and the coarse error output shall be 
186.6db26.6 mv, rms, w phase. 

3. 1. 8.3. 1 Coarse Ternary (IMU) Type n. The Coarse Ternary Schmitt trigger shall have an 

800 pps output when the IX resolver is set to 7* ±0.5* and the coarse error output shall be 
145±15 mv rms, w phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt shall have an 800 pps output 
when the IX resolver angle lies between 120° *6* and 240* *6*. 

3.1.9 Speed 

3.1.9.1 IMU. The digitizing loop shall settle to a null and the read counter shall contain an 

angular change of 112.5* within 4.0 seconds- maximum when a step change of 112.5* in IX 
resolver input angle is applied. 

3.1.9.2 Optics. The digitizing loop shall settle to a null and the read counter shall contain 
an angular change of 179* within 1.0 seconds maximum when a step change of 179“ in the 16X 
(SH) or 64X (TR) resolver input angle is applied. 

3.1.10 Computer ±A9 q Pulse * 

3.1.10.1 IMU. The ±AQ G pulse shall have the characteristics specified in Table I, Type VI 

when the IX resolver is set to 0° and the 16X resolver is set to 180±6° to cause read system 
oscillation. 

3. l f 10.2 Optics. The ±A0 q pulse shall have the characteristics specified in Table I, Type 

VI, except the PRF shall not be a requirement when the digitizing loop is set to a limit cycle 
condition at 100 cps. 

3.1.11 CDU Failure Detection. The CDU failure circuit shall indicate a failure or no failure 
as specified when any of the following conditions exist for a period greater than 7 seconds: 

a. Fine Error Fail shall not occur when the 16X or 64X resolver angle is 8.000* 
and shall occur when the 16X or 64X resolver angle is 14.000*. The IX (IMU) 
resolver angle shall be at 0.000* with the system in the CDU Z mode. 
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4.3.11.4 Ambiguity Detect (IMU). With CDU Z applied the 16X resolver set to 0° and the 
IX resolver increased from 115* until an 800 pps pulse train appears at the Ambiguity 

Detect TP, the IX resolver angle shall be 120* ±6*. The pulse train shall continue to exist 
until the IX resolver angle is increased to 240° *6". 

4.3.12 Speed 

4.3.12.1 IMU. With the 16X resolver set to 0*, the IX resolver set to 112.5* «nrf CDU Z 
applied, the Coarse Schmitt (Cj) pulses shall disappear within 4 seconds after CDU Z is 
removed and the read counter shall contain an angle of 112.5° ±1 bit. 

4.3.12.2 Optics. With the 16X (SH) or 64X (TR) resolver set to 179° and CDU Z applied, the 

Fine Schmitt (Fj) pulses shall disappear within 1 second after CDU Z is removed and the* read 
counter shall contain an angle of 179° ±1 bit. 

4.3.13 Computer Pulses 

4.3.13.1 IMU. With the IX resolver set to 0* and the 16X resolver set to 180**51, the *A0 
signals shall have the characteristics specified in Table I, Type VI. 

4.3.13.2 Optics. With the 18X (SH) or 64X (TR) resolver set to <P, the and -A6 n signals 
shall have the characteristics specified in Table I, Type VI except PRF shall not be a require¬ 
ment when the digitising loop is set to a 100 cps limit cycle condition. 

4.3.14 CDU Failure Detection. Unused 16X and 64X resolver inputs shall be excited by 

oonnseting a 0V rms,, • phase SH (IMU) and 50±3° phase voltage to the unused Cos 16X (TR) 
and 64X inputs. ' 

4.3.14.1 Floe Error Fall. With the IX (IMU) resolver set to 0.000", CDU Z applied and the 
16X or 64X resolver set to 8.000*. no fall signal shall be generated within 7 seconds. With the 

i^.°^. 4X „ re80lV0r tD0rea8ed to M. 0 O 0 *. a fall signal shall be generated within 3 to 7 seconds. 
With CDU Z removed, the fall signal shall oeaae within I second. (1.5 neoonds at 34.0*0 5 vde 
applied, per 4.2.1.5. a). ' 

4.3.14.2 Coarse Error Fail (IMU). Witt the 16X resolver set to 0*. the IX resolver set to 20* 
and CDU Z applied, no failure signal shall be generated. Witt the IX resolver Increased to 33* 
and 16X B. 8. set to 180 degrees, a fail signal shall be generated within 3 to 7 sec. 

3 ; VDC FaU - Wlth the resolvers set to 0*. no fall signal shall be generated. With 
the 14 vdc TP voltage adjusted to 8.044.1 vdc, a fail signal shall be generated within 3 to 7 


4.3.14.4 Cos (0 ~y ) Fail (IMU). With the IX and 16X resolvers set to 0* and the excitation to 
the 16X resolver adjusted to 25V rms, no fail signal shall be generated. With the excitation 
reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 

4.3.14.4.1 Cos (0 -*Y ) Fail (OPTICS). With the 16X(SH) or 64X (TR) resolver set to 0° and the 
resolver excitation reduced to 25.0±1.0V rms, no fail signal shall be generated. With the 
excitation reduced to 9±1V rms, a fail signal shall be generated within 3 to 7 seconds. 
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b. Coarse Error Fall (IMU) shall not occur when the IX (EMU) resolver is 20* , 

the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 

Error Fail shall occur when the IX (IMU) resolver angle is 33 "and the 16X resolver 
angle is 180* • 

c. Cos (0 -y) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25±1V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 
(0 - y) Fail shall occur when the 16X resolver excitation is changed to 9*1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 

at a rate of 100*1 cps. Limit Cycles Fail shall occur when the limit cycle rate is 
200*2 cps. 


Fail shall occur when the 14 vdc IMU or Optics supply voltage if 8. 0*0. 1 vdo. 

Cos (0 -V) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.0±1,0V rms, when the resolver angle is 0*. A cos (8 -V) 
fail shall occur when the 18X or 64X resolver excitation is reduced to 9*1V rms. 


8.1.12 D/A Converter, 
is counted up or down. 


specified 


when the error counter 


TABLE n 
DAC OUTPUT 


EC & L COUNTER 
CONDITION 


2 6 

2 7 

2 5 .2 7 
28 

2 7 .2 8 
2 7 . 2 ® 

2 1 2 2 2 4 2 5 2 6 2® 


PULSES 

*DC OUTPUT 1 AC OUTPUT (IMU) 

APPLIED 

DC VOLTS 0 or x VRMS 

0 

0.0000*5 mv 1 0.0000*5 mv 

1 

0.0132*12% 0.0133*12% 

2 

* 

0.0264*6.5% 0.0266*7% 

4 

0.0527*6. 5% 0.0532*7% 

8 

0.1055*3.5% I 0.1056*5.5% 

16 

0.2110*3.5% 0.2130*5.5% 

32 

0.4220*3.5% 0.4260*5.5% 

64 

0.8440*3.5% 0. 8520*5. 5% 

128 

1.6880*3.5% 1.704*5.5% 

160 

2.1100*1.5% 2.130*2%, *5* 

256 

3.3760*3.5% I 3.408*5.5% 

384 

5.064*3.5% 5.112*5.5% 

385*e 

5.064*3.5% 5. 112*5.5% 

-10* 

• I • 

• i« • 



AC OUTPUT (Optios) 
0 or x VRMS 

0. OOOOdklO mv 
0.0266±15% 
0.0532*10% 

0.1056*10% 

0.2130*10% 

0.4260*10% 

0.8520*10% 

1.704*10% 
3.408*10% 
4.260*5%, *5* 
6.816*10% 

10.224*10% 

10.224*10% 


— --— —-^ . v* wwwMwwwu piuo; uvui UJC 

dc output* 

♦ Apply 10 pulses in the opposite direction to obtain thin condition. The output (AC or DC) 
voltage shall decrease from the value previously obtained with 385 pulses. 

** Beading shall be within *3 mv of die previous reading at 384 pulses. 
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b. The requirements specified in a. shall be met for each fine system angle specified' 
in Table DC. 

c. With the IX (IMU) and 16X (IMU) resolvers adjusted to obtain the read counter bits 
of the coarse system specified in Table IX, then readjusted to obtain a null at the 
Coarse Error TP, the angular difference between the final IX resolver setting and 
the DC resolver angle specified in Table IX shall be calculated to be less than 0.6°. 

d. The test requirements specified in c. shall be met for each coarse system angle 
specified in Table DC. 

4.9.22 General Null. With the IX and 16X (IMU) or 16X, 64X (Optics) resolvers sequentially 
adjusted to the angles specified in Table III, the A0 C pulses shall be generated as specified, 

*1 bit, and the Coarse and Fine error TP volfages shall be as specified. 

4.3.29 Coarse and Fine Amplitude and Phase Variation (1MU). With the IX and 16X resolver 
input angle, excitation and phase shift adjusted as specified in Table IV, the CDU Read Loop 
shall not oscillate. Oscillation in the coarse system shall be tested by adjusting the IX resolver 
angle plus and minus 0.1* from the angle specified in Table IV. Oscillation in the fine system 
shall be tested by adjusting the 16X resolver angle from O 0 to 90* then back to 0* . The coarse 
system shall be tested first at 22.0±0.5 vdc supply voltage, then retested at a 34.0*0.5 vdc 
supply voltage. The fine system shall be tested at a 28.0*1.0 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The cold plate - 
CDU Interface temperature shall be monitored by four interface sensors mounted as shown in 
Figure 3. The cold plate temperature shall be adjusted until any one interface sensor reaches 
50* *3*F and m ai nt a in ed there during the cold soak and test period shown in Figure 4. The 
ooldplate temperature shall be adjusted until any one Interface sensor reaches 110*3*F and 
maintained there during the hot soak and test period shown in Figure 4. The four interface 
sensors and six internal sensors shall be monitored oonttnaously through f nH lastly. 

The interface temperatures must be within 47 to U3*F and the internal temperatures must be 
between 41 to 130*F throughout soaking and testing. All the interface sensor temperatures 
shall be within 10"F of each other. Power shall be applied continuously through soaking and 
testing. The CDU assembly shall be covered by an insulating box (lined with 1 inch thick 
polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc supply voltage 

adjusted to 22.0*0.5 vdc (24.0*0.5 vdc for para 4.3.24.1c when the temperature is $0^5° F 
and 34.0*0.5 vdc when the temperature Is 110* *5*F. The electrical tests rhallconaist of the 
following tests performed during the intervals shown in Figure 4. 

a. 

b. 


o. 


Basic Null (4.3.4) ~ 

Fine Ternary Schmitt Trigger Level (4.3.11.1). The tolerance on the 16X Resolver angli 
te.f jSUTs m? *"* le ■»»“ * *• **. The fine 

D/A Converter (4.3. 15). Use Table X instead of Table n. The IBS and OSS 28V rms, 

800 ops excitation s ha ll be maintained as close to the nominal value as possible during 
this test. 


« 
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b. Coarse Error Fall (IMU) shall not occur when the IX (IMU) resolver is 20* , 
the 16X (IMU) resolver angle is 0* and the system is in the CDU Z mode. A Coarse 

Error Fail shall occur when the IX (IMU) resolver angle is 33*and the 16X resolver 
angle is 180* • 

c. Cos (0 -f) Fail (IMU) shall not occur when the 16X resolver excitation is reduced 
to 25*1 V rms while the IX (IMU) and 16X (IMU) resolver angles are at 0*. A Cos 
(0 - Y) Fail shall occur when the 16X resolver excitation is changed to 9*1V rms. 

d. Limit Cycle Fail shall not occur when the digitizing loop is in a limit cycle condition 

at a rate of 100*1 cps. Limit Cycles Fail shall occur when the limit cycle rate is 
2M±2 cps. 


e. The 14 VDC Fail shall not occur when the input of 4.2.15. a. is 28*1 vde. A 14 VDC 
Fail shall occur when the 14 vdc IMU or Optics supply voltage if 8.0*0.1 vdo. 

f. Cos (3 -Y) Fail (OPTICS) shall not occur when the 16X (SH) or 64X (TR) resolver 
excitation is reduced to 25.0*1.0V rms, when the resolver angle is 0*. A cos (3 -Y) 
fail shall occur when the 16X or 64X resolver excitation is reduced to 9*1V rms. 


3.1.12 D/A Converter. The DAC output shall be as specified 
is counted up or down. 


error counter 


TABLE n 
DAC OUTPUT 


EC 3 L COUNTER 
CONDTHON 


2 7 

2 5 .2 7 
2 8 

212 8 
2 7 . 2 ® 

2 l 2 2 2 4 2 5 2 S 2 S 


Algebraically 


PULSES 

*DC OUTPUT 

AC OUTPUT (IMU) 

APPLIED 

DC VOLTS 

0 or w VRMS 

0 

0.0000*5 mv 

0.0000*5 mv 

1 

0.0132*12% 

0.0133*12% 

2 

0.0264*6. 5% 

0.0266*7% 

4 

0.0527*6. 5% 

0.0532*7% 

8 

0.1055*3.5% 

0. 1056*5.5% 

16 

0.2110*3.5% 

0. 2130*5.5% 

32 

0.4220*3.5% 

0.4260*5. 5% 

64 

0.8440*3.5% 

0.8520*5. 5% 

128 

1.6880*3.5% 

1. 704*5. 5% 

160 

2.1100*1.5% 

2.130*2%, *5* 

256 

3.3760*3.5% 

3.408*5.5% 

384 

5.064*3.5% 

5.112*5.5% 

385** 

5.064*3.5% 

5. 112*5.5% 

-10* 




AC OUTPUT (Optics) 
0 or v VRMS 

3.0000±10 mv 
0.0266*15% 
0.0532*10% 

0.1056*10% 

0.2130*10% 

0.4260*10% 

0.8520*10% 

1. 704*10% 
3.408*10% 
4.260*5%, *5* 
6.816*10% 

10.224*10% 

10.224*10% 


Apply 10 pulses in the opposite direction to obtain this condition. The output (AC or DC) 
voltage shall decrease from the value previously obtained with 385 pulses. 

Reading shall be within *3 mv of die previous reading at 384 pulses. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identifica¬ 
tion and acceptance of the Coupling Data Unit. Part Number 2007222-011, -031, -051, -071, 
-091, -101, -111, -151,-lfl, -181, *191 and-20T, ; heifcafter called tbs CDB.* 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 

Unless identified by the respective type, all requirements are applicable to all types. 

a. Type I. The test requirements for part numbers 2007222-011, -031, -051, -071, 

-091 and -111 shall be designated as Type I, and so identified in thin specification. 

b. Type n. The test requirements for part numbers 2007222-101, -151, *161, 1 4*181, -191, 
and -291 shall bn designated as Type D* and so identified hi tM* (pacification. 

2. APPLICABLE DOCUMENTS 

* 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect cm the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

ND1002290 Process Specification for Helium Leak Test 

STANDARDS 

Military 

MIL-STD-202 Test Methods for Electronic and Electrical Components Parts 

DRAWINGS 

APOLLO GAN 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required fay suppliers 
In conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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d. Computer ±A0q Pul mb (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 

TABLE X 
D/A OUTPUT 


COUNTER 

CONDITION 

PULSES 

APPLIED 

± D/A DC OUTPUT 

Min 

Max 

Null 

/V 

0 

0 

0.0125 

2° 

1 

0.01175 

0.01465 

2 7 .2 8 

384 

4.747 

5. 353 

2°.2 1 .22.2 4 

23 

0.294 

% 

0.312 


4.3.25 Weight. The assembly shall be weighed to determine that the maximum weight of the 
assembly is as specified in Table XII. 


TABLE xn 
WEIGHT 


PART NO. 

WEIGHT (lb) 

2007222-011 

41 

2007222-031 

41 

2007222-051 

36.4 

2007222-071 

41 

2007222-091 

36.4 

2007222-101 

41.63 

2007222-111 

37.03 

2007222-151 

41.0 

2007222-161 

37.03 

2007222-181 

37.03 

2007222-191 

41.63 

2007222-201 

41.00 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. 

6.1 DEFINITIONS 


a. IMU-Inertial Measurement Unit axes (3) 

b. Optics-Optics axes (2) 

c. TR-Trunnion resolver system 

d. SH-Shaft resolver systejn 
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1. SCOPE 


1.1 PURPOSE. This specification establishes the detail requirements for complete identifica¬ 
tion and acceptance of the Coupling Data Unit, Part Number 2007222-011, -031, -051, -071, 
-091, -101, -111, -151, ~lfl, -181, -19V-*0L» and -491, hereafter walled the GDU» 

1.2 CLASSIFICATION. The test requirements for the CDU shall be classified as follows. 

Unless identified by the respective type, all requirements are applicable to all types. 

a. Type I. The test requirements for part numbers 2007222-011, -031, -051, -071, 

-091 and -111 shall be designated as Type I, and so Identified in this specification. 

b. Type n. The test requirements for part numbers 2007222-101, -151, -181, -*181, -191, 
•<201, and ~2S& shall he designated as Itype H* and e» identified In this specification, 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 


SPECIFICATIONS 
APOLLO GW 


ND1002214 


ND1002290 

STANDARDS 

Military 

MIL-STD-202 

DRAWINGS 


General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Process Specification for Helium Leak Test 


Test Methods for Electronic and Electrical Components Parts 


APOLLO GW 

2007222 Coupling Data Unit 

(Copies of specifications, standards, drawings, bulletins, and publications required fay suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed fay the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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1. SCOPE 

1.1 PURPOSE. Thia specification establishes tne detail requirements for complete identi¬ 
fication and acceptance of the Coupling Data Unit, Part Number 2007222-011, hereafter called 
the CDU. 

a 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, military standards and specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

e 

SPECIFICATIONS 
APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

NBL002290 Process Specification for Bblium Leek Tfest 

STANDARDS 

a 

. * 

Military 

MIL-STD-202 Test Methods for Electronic Electrical Components Parts 

DRAWINGS 

APOLLO GAN 


2007222 


Coupling Data Unit 


(Copies of specifications, standards, drawings, bulletins, and publications required fay suppliers 
in conjunction with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 


2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 


a. The contract 

b. This specification 

c. Documents listed in this section 
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3. REQUIREMENTS 

3.1 PERFORMANCE. The following performance characteristics are applicable 
to each of the 5 CEU channels (3 IMU axes and 2 Optics axes) unless otherwise 
specified herein. The Fine A~ign mode of operation is implied unless otherwise 
specified. 

3.1.1 Basic Null 

3.1.1.1 IMU. The A 0_ pulses and error T.P. voltages shall be generated 
as specified in Table III when the IX and l6X resolvers are adjusted to the 
angles specified. 

3.1.1.2 Optics. Same as 3.1.1.1 except Instead of IX and l6x nap l6X (SH), 

6UX (TR). 

3.1.2 Coarse Align Read Counter Lock (IMU). The read counter shall become 
locked to the last resolver angle being received, ±1 bit, by the application 
of a CA Enable and shall hot count any new resolver angles being received. 

The read counter shall resume counting the new resolver angles when the CA 
Enable is removed. 

3.1.3 Coarse Align Relay Drive (IMU). The CA relay drive voltage shall be 
28 +1 vdc when the CEU is in the Fine Align mode. The drive voltage shall be 
1.5 vdc maximum when a CA Enable signal is applied. 

3*1.4 Coarse Align Rate (IMU). The P_ pulse characteristics shall be as 
specified in Table I, Type IV and Figure 1 when the IX resolver is set to 0° 
and the l6X resolver is set to l80° to cause read loop oscillation. When the 
CA Enable and EC Enable modes are applied, the P_ pulse character! sties shall 
be as specified in Table I, Type III. 

3.1*5 TVC Read Counter Lock (Optics). The read counter shall become locked 
to the last resolver angle received by the application of a TVC signal followed 
by a CEU Z signal. Further changes in resolver angles shall have no effect 
until the CEU Z signal is removed, then the read counter shall resume counting 
and contain the last angle received. 

3.1.6 Fine Bit Size 

* 

3.1.6.1 IMU, SH. The in-phase component of the Fine Error signal appearing 

at the Fine Error TP shall be 16 £2 rnv rms,tT phase when the 16X resolver input angle is 
increased 0.088° from the fine read system n ull condition. 

3. 1.6. 2 TR. The in-phase component of the Fine Error Signal appearing at 
the Fine Error gf shall be 16 .2 mv rms,'trphase when the 64X resolver is 
increased 0.04V 7 from the fine read system null condition. 

3*1.7 Coarse Bit Size (IMU). The in-phase component of the Coarse Error signal 
appearing at the Coarse Error TP shalg be 60 i7 mv xmSyltT phase when the IX 
resolver input angle is increased 2.8° from the coarse read system null condition. 








TYPE m 

TYPE IV 

TYPE V 

6.4K ppo 

12.8K ppo 

51.2K ppo 

3.5*1.0V p 

8.561.0V p 

768V p 

34 poo© 

3*1 fiBBO 

8*1 fiBBO 

<20%. A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<20% A 

<0.2 11860 

<0. 2 fiBBO 

<0. 2 fiBBO 

<1. • fiBBO 

<1. 0 fiBBO 

<1. 0 fiBBO 
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3.1.8 Schmitt Trigger Threshold Levels 

3.1.8.1 Pine Ternary. The Pine Ternary Schmitt trigger shall have an 800 pps 
output and the Fine Error TP voltage shall be 23.33 *3.33 mv nns.'tf phase when 
the 16X (IMU,SH) resolver is set to 0.131° io.020° or the 64x (TR) resolver 

is set to 0.065 *0.010°. 

3*1.8.2 High Ternary. The High Ternary Schmitt trigger shall have an $00 pps 
output and the Pine Error TP voltage shall be 0.U0 ±0.10V ras.'TT phase when 

the 16X (DM SH) resolver is set to 2.20° ±0.44° or the 64x (TR) resolver is 
set to 1.10 -0.22 . 

3.1.8.3 Coarse Ternary (IMU). The Coarse Ternary Schmitt Trigger shall have 
an 800 pps output when the IX resolver is set to 8.40°il.40° and the coarse 
error output shall be 196.0 *32.6 mv, rms,* phase. 

3.1.8.4 Ambiguity Detect (IMU). The Ambiguity Detect Schmitt fchall have an 
800 pps output when the IX resolver angle lies between 120° *5° and 240 6 *5°. 

3*1*9 Sneed 

3*1*9.1 IMU. The digitising loop shall settle to a nail and the read counter 
shall contain an angular change of 112.5 within 4.0 seconds when a 

step change of 112.5 in IX resolver input angle is applied. 

3.1.9.2 Optica. The digitising loop shall settle to a null and the read 
counter shall contain an angular change of 179° within 1.0 seconds maximum 
when a step change Of 179 in the l6x (SH) or 64X (TR) resolver input angle 
is applied. 

3*1.10 Computer *&9^ Pulse 

3.1.10.1 IMU. The *19. pulse shall have the charactdrlatica specified in 
Table I, Tjjpe III when tne IX resolver is set to 0° and the l6x resolver is 
set to l80 to cause read system oscillation. 

3.1.10;2 Optics. The *A&- pulse shall have the characteristics specified 
in Table I, Type III when the digitiiing loop is set to a limit cycle condition 
at 100 cps. 

3.1.11 CIXJ Failure Detection. The CDU failure circuit shall indicate a 
failure or no failure as specified when any of the following conditions exist 
for a period greater than 7 seconds: 

a. Fine o Error Pail shall not occur when the l6x or 64x resolver angle 
is 8 and shall occur when the l6x or 64X resolver angle is 12°7 
The JX (IMU) resolver angle shall be at 0° and the system be 

at 0 and the system shall be in the CDU Z mode. 
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b. Coarse Error Fail (IMU) shall not occur vhen the IX (BU) resolver 
angle is 20°, the l6x (IMU) resolver angle is 0° and the system 

is in the CDU Z mode. A Coarse Error Flail shall occur vhen the 
IX (BCJ) resolver angle is 33°and the l6x resolver angle is l80°. 

c. Cos (9 Fall (Bftj) shall not occur vhen the l6X resolver 
excitation is reduced to 23V rms vhile the IX (DfJ) and l6X 
(IMU) resolver angles are at 0°. A Cos (9 -\J/) Fail shall 
occur vhen the 16X resolver excitation is changed to 13V res. 

d. LI alt Cycle Fail shall not occur vhen the digitising loop is 
in a limit cycle condition at a rate of 100 +1 cps. Limit 
Cycle Fail shall occur vhen the limit cycle rate is 200 -2 cps. 

e. 14 VDC Fail shall not occur vhen the 14VDC DCJ or Optics supply 
voltage is equal to 10 ±0.1 vdc. A 14 VDC Fall shall occur 
vhen the 14VDC IMU or Optics supply voltage is 8 +0.1 vdc. 

3.1.12 D/a Converter. The DAC output shall be as specified in Table II vhen 
the error counter is counted up or doen. 


TABEE II 


DAC OUTPUT 


EC&L Counter 
C ondition 

Null 


2' 

2 s . 2 7 


2 7 .2 8 


J 9 8 
-0*_1 
I 6 :! 8 


Pulses 


32 

64 

128 

160 

256 

384 

385 

- 1 * 


±DC Output 
_ DC Volta 

0.0000 ±5 mv 
0.0132 
0.0264 ±5* 
0.0528 
0.1056 - 3 # 
0.2112 t 

0.4224 
0.8448 \ 

I.6896 ±3# 

2.1100 ?l£ 

3.3792 i# 

5.050 | 

5.050 

5.036 i# 


AC Output 
0 orlTvxms 

0.0000 ±5 mv 
0.0132 + 8 * 
0.0264 t&t . 
0.0528 tfi 
0.1056 a 
0.2112 
0.4224 
0.8448 , r 
I.6896 i5 t 
2.1100 *3Jt, is' 

3.3792 
5.050 t 
5.050 

5.036 155 


AC Output (TR) 
0 or’H* vxms 


0.0000 HO «r 

0.0264 -djt 
0.0528 ± 8 * 
0.1056 isi 
0.2112 a 
0.4224 
0.8448 
I.6896 ,, 

3.3792 i 5 * 

5.22 t*. !5° 
6.758k Ui 
10.100 | 
10.100 

10.072 +5# . 


Apply one pulse in the opposite direction to obtain this condition. The 
null voltage of the DC output shall be added to (if minus) or subtracted 
(if plus) from the DC output. 


3.1.13 A/D to D/A Feedback Loop. The CA Error output shall be as follows with 
Ca Enable and EC Enable applied (IMU) or DAE (Optics) and the l6x resolver is 
adjusted to the following read counter angles: 
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a. The D/A AC Error output shall be 13.15 *1.15 or 26.30 *2.3 (TO) av ms 
Vphase when the read counter angle is 8 bits. 

b. The D/A AC Error output shall be 26.5 +2.5 or 53.00 +5.0 (TO) *V tas 

IT phase ldien the read counter angle is 16 bits. With GA Enable removed, 

the D/A AC Error output shall be 10 av ms aaxiaua. 

c. The D/A AC Error output shall be 26.5 *2.5 or 53.00 *5.0 (TO) nr ms 

0 phase vhen the read counter *ngle is -16 bits. 

3.1.1^ Coarse Align Amplifier (BflJ) 

3.1.1^.1 Fine Error Gain. The CA Error output shall be k6 *5 nr ms 0 phase 
vhen the 16X resolver is adjusted 1.76° from the fine error null vhile in the 
CA node and the IX resolver is at 0°. 

3.1.1^.2 DAC Gain. The DAC AC output and CA Error output shall be as follows 
vhen the following inputs are applied. 

a. The DAC AC output shall be 132.0 *13.2 av ms 0 phase and the GA 
Error output shall be 36 *8 av ms* phase vhen 10 + A0_ pulses and an 
EC Enable are applied. The CA error output shall be 10 av ms 

vhen the EC Enable is renewed. 

b. The DAC AC output shall be 132.0 ±13.2 av msTTphase and the CA Error 
output shall be 36 ±8 av ms 0 phase vhen 10 - h pulses and an EC 
Enable are applied. The GA error output shall be C 10 av ms aax vhen 
the EC Enable is reaoved. 

e. The CA Error output shall be 165 *fc5 av ms TT phase vhen 256 +&0 
pulses and an EC Enable are applied. ® 

d. The CA Error output shall be 165 *^5 av ms 0 phase vhen 256 -&9_ 

pulses and an EC Enable are applied. c 

3.1.1U.3 CA Er ror Gain. The CA Error signal shall be 1.30 *0.25V ms 0 phase 
vhen the l6X resolver is adjusted to produce a fine error null and the IX 
resolver is adjusted to produce a coarse error of 150 av ms? phase. 

3.1.15 Aabiguity (BCJ) 

3.1.15.1 Override. The read counter shall contain an angle of 225 °, ±1 bit, 
vhen the IX resolver is set to an aabiguity condition (IX • 225°, 16 X - 0°). 
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3.1.15.2 Turn-on. The CA Error signal shall be 11 ±3V ms 0 phase and the - 
coarse error signal s h a ll be 1.660 it).083V mslfi'phase vhen the resolvers are 
set to an ambiguity condition (IX • 225, l6X • 0°) In the Turn-on mode. The 
CA Error signal shall be 3-3 .0.3V ms IT phase vhen the IX resolver is Increased 
to 245°. 

3.1.16 Cage Voltage (IMU). The cage voltage shall be 10 mv ms max for a 
IX resolver angle of O , 0.45 +0.02V ms for a IX resolver angle of 1.0 , and 
26 ilV ms for a 3X resolver angle tf 90 . 

3.1.17 Cage Override. The DAC AC Error output shall be 198 ±12 or 396 -24 (TR) 

■v ms and the CA relay drive voltage (IMU' shall be 28 i3 vdc vhen an Error 
Counter Enable (IMU)or D/A Enable (Optics ,), and 15 pulses are applied. 

The CA Relay drive voltage (IMU) shall be 1.5 vdc max and°the DAC AC Error 
output shall be 30 mv ms max vhen a Cage Override is applied in addition to 
the Error Counter Enable (IMU) or D/A Enable (Optics) and 15 i^0_ pulses. 

3.1.18 Switch and System Error. The Pine (l6X or 64x) system error shall be 
vithin +0.075° and -0.035° and +.5° maximum for the IX (IMU) resolver system. 

3.1.19 General Ifull (IMU). The coarse and fine error null voltages shall be 
as specified in Table III and system oscillation shall not occur vhen the IX 
and l6x resolver angles are as specified therein. 


TABLE III 


GENERAL NULL 


INPUT RESOLVER 
(Degrees) 

OUTPUT ERROR 

VOLTAGE 

PULSE TOTAL (±1) 

1 ■ ±ae o 

IX (IMU) 

16X. 64X 

FTNE 

(MAX) 

COARSE 

__ 

IMU 

SHAFT 

TRUNN. 

0 

0 

75 mvp.p 

.650 vp.p 

0 

0 

0 

81.5 

135 

4 


4 


7424 

768 

1536 

2.8 

45 





256 

256 

512 

168.7 

180 





15,360 

1024 

2048 

5.6 

90 





512 

512 

1024 

239 

225 





21,760 

1260 

2560 

19.7 

315 





1793 

1792 

2584 

321.8 

270 


/ 


/ 

30,208 

1536 

2072 

0 

0 

75 mvp.p 

.650 vp»p| 0 

0 

0 


3.1.20 Coarse and Fine Amplitude and Phase Variation (IMU). The CHJ Read Loop 
shall not oscillate in the CDU Z mode under the conditions specified in Table IV. 
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TABLE IT 

OSCILLATION OP CDU READ LOOP 


CONDITIONS 


Carrier/*^ (° 

) 

Resolver (° ) 

Resolver Exult (V 

™») 

IX 

16X 

IX 

16X 

IX 

16X 








0 

t 

j 

l 

45 

0" 

30 

28 

-15 

w 


45 

0 

32 

i 

l 

♦15 



45 

0 

28 



0 



47.8 

45 

23 



-15 

\ 

f 

47.8 

45 

23 

> 

t 

♦15 

\ 0 

47.8 

45 

23 

& 

■■■ 


1 

M 





■ 


0 

+20 

0 

0 

28 

32 

0 

+20 

0 

0 

28 

24 

0 

-20 

0 

0 

28 

32 

0 

-20 

0 

0 

28 

24 


3.1.21 Thexaal Stability. The assembly shall operate vith a coldplate tesqper- 
ature between 47 and 113 r 3aa dpQcifded in 4*3*24.- ;if: „ i.\ ’ .j 2 ! :. 

3.2 PRODUCT CONFIGURATION 

3*2.1 Drawings. The configuration of the assembly »h*n be In accordance 
with Drawing 2007222 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production. 

3.2.2.1 Continuity and DC Resistance. The resistance between the pins specified 
In Table V shall be as specified therein. 

TABLE V 


CONTTNUITT AND DC RESISTANCE 


Signal 

Pins 

"t 

Resistance (ohns) 

. - -----.== 

HI 

j~Lo 

.Min,_ 

-Max. 


ISS J+28VDC 
1+28VDC 
OVDC - 
♦4VDC 
+4VDC 
Pitch 
Yaw SPS 
OSS J+28VDC 
C+28VDC 
Pitch 
Yaw 
Roll 

OSS +28VDC 
ISS +28VDC 


- OVDC 

- Chassis 

Chassis 

OVDC 

Chassis 


- OVDC 

- Chassis 


- ISS +28VDd 
OSS +28VDC 


136 

136 

236 

422 

422 

237 

437 

336 

336 

434 

135 

435 
336 

136 


236 
639 
639 
119 
639 
337 
537 
436 
639 
534 
235 

136 

336 


500 

10OK 

10OK 

5K 

100K 


500 

10OK 


.5 

.5 


100K 

100K 


.5 

.5 

.5 



*4 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATION REQUIREMENTS/QUALITY 
VERIFICATION CROSS REFERENCE INDEX 


Test/Examination 
Basic Null 

Coarse Align Read Counter Lock (IMU) 

Coarse Align Relay Driver (IMU) 

Coarse Align Rate (IMU) 

TVC Read Counter Lock (Optics) 

Fine Bit Size 
Coarse Bit Size (IMU) 

Schmitt Trigger Threshold Levels 
Speed 

Computer ±A0q Pulse 

CDU Fail Detection 

D/A Converter 

A/D to D/A Feedback Loop 

Coarse Align Amplifier (IMU) 

Ambiguity (IMU) 

Cage Voltage (IMU) 

Cage Override (1 ' rr ) 

Switch and System Error 
General Null (IMU) 

Coarse and Fine Amplitude and Phase Variation (IMU) 
Thermal Stability 
Drawing Compliance 
Continuity and DC Resistance 


3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

3.1.6 

3.1.7 

3.1.8 

3.1.9 

3.1.10 

3.1.11 

3.1.12 

3.1.13 

3.1.14 

3.1.15 

3.1.16 

3.1.17 

3.1.18 

3.1.19 

3.1.20 

3.1.21 

3.2.1 

3.2.2.1 


Method 

4.3.4 

4.3.5 

4.3.6 

4.3.7 

4.3.8 

4.3.9 

4.3.10 

4.3.11 

4.3.12 

4.3.13 

4.3.14 

4.3.15 

4.3.16 

4.3.17 

4.3.18 

4.3.19 

4.3.20 

4.3.21 

4.3.22 

4.3.23 

4.3.24 
4.3.1 
4.3.3 


4.2 GENERAL. The contractor responsible for the manufacture of the assembly be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

o 

4.2.1.1 Environmental. Unless otherwise specified, the assembly shall be tested under 
the following ambient conditions. 

a. Temperature: 25* *10°C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

f 

e 

4.2.1.1.1 Induced Environment. The assembly shall be tested at a temperature $0 ij 0 ! 1 
and 110 ± 3 °? as specified in 4.3.24. 


b.2.1.2 Pin Connections. Unless otherwise specified herein. Input and output 
connections and loads shall be as specified in Table VI. 
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4.2.1.3 Previbration Teste. Previbration testing shall Include 3*2.1 and 3*2.2.1. 

4.2.1.4 Final Electrical Tests. All the tests specified in 4.1 except 3*1*21 and 
3*21 shall be performed as final electrical tests. 

4.2.1.5 Inputs. Unless otherwise specified, the assembly be tested using 

the following inputs. 

a. 28 -1 vdc, 3 amps maximum. 33*0 -0.1 vdc enhanced, 22.0 *0.1 vdc 
degraded. (See 4.2.1.5*1)* 

b. 50 +3 vdc. 

c. 28.00 to.28V rms, 800.0 ±1.0 cps Systesi Reference synchronised 40 5^*2 Epps. 

d. Simulated resolver systems consisting of the following: 

(1) IX Resolver, 26 *.26v rme output, 0 ±2° phase 

(2) l6X Resolver, 5 ±.05V rms output, 0 ±“2° nhase 

(3) 64X Resolver, 5 -.05V xms output, 50 ±3°^phase. 

e. Clock pulses as specified In Table I, type I. 

f. -A0^ pulses as specified In Table I, Type II, gates in non-repetltive 
pulse bursts of 1, 2, 4, 8, 16, 23, 32, 64, 128, 383, 384, 385, and 
768 pulses per burst. 

g. Ml mode inputs shall be OVDC thru 2K (ON) and thru 1 Meg (OFF). 

t 

4.2.1.5.1 DC Stability. Each of the following tests shall be run with the +28 
vdc supply voltage adjusted to 22.0 10.1 vdc and then repeated with the voltage 
adjusted to 33*0 *0.1 vdc. All other tests shall be run with a 28 S3 vdc supply 
voltage. 

4.3*4, 4.3*6, 4.3*9, 4.3*10, 4.3*11, 4.3.14.1, 4.3.15, 4.3.17, 4^3.21 
( as specified therein), 4.§.2 l, 4:3.23 ( as specified therein), 4.3.24. 

4.2.2. Pressure Fill and Leak. The assembly shall be filled with dry nitrogen 
and helium as specified in ND1002290. It shall then be placed in a vacuum fixture 
and the fixture exhausted per the ND. The maximum leak rate shall be as specified 
in the ND. 

4.2.3 Nonconforalng Units. Failure of the unit to pass any examination or test 
of this specification shall automatically classify the unit as nonconforming. Each 
nonconforming unit corrected by the contractor shall be reinspected. Reinspection 
may be limited to the test or examination which defined the nonconformance, or, 
when directed by the cognizant Inspector, a complete retest and reexamination may 
be required. Nonconforming units which have not been corrected will be considered 
for acceptance only upon formal application by the contractor to the cognizant 
NASA representative. 
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605 


603 

505 

504 

503 

405 

404 

403 

305 

304 

303 

205 

204 

203 

105 

104 

103 
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4*3 TESTS. The following tests shall be perfonaed on each of the three IMS 
axes and on each of the two Optics axes unless otherwise specified herein. 

4.3*1 Drawing Compliance. The assembly shall be visually examined for compliance 
to the requirements of Drawing 2007222. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, contaminants, encapsulant defects, 
pin misalignment, and legibility and appearance of marking. 

4.3*2 Workmanship-Vibration. The assembly shall be mounted on a vibration 
fixture in a manner in which it is mounted in the Spacecraft and vibrated along 
the three orthogonal axes* Hie vibration l be simple harmonic motion swept 
from 10 to 2000 cps at a rate of 1 octave per 15 seconds* Hie magnitude of 
vibration shall be 6.0g ms limited to a 0.4 inch pp const ant displacement from 
10 cps to the crossover frequency. During vibration the assembly shall be 
electrically tested as specified in 4.3*2.1. 

4.3.2.1 Electrical. During vibration the assembly «h»n be electrically 
tested through one complete vibration sweep at each of the resolver settings 
specified in Table VII. The electrical tests shall be as follows: 

*• Pj, +A0 g and pulse lines shall be monitored throughout the 

sweep cycle and presence of P T , +&e_ and -A0„ pulses shall consti¬ 
tute failure. 10 G 

b. With all moding as specified in 4.3.15 applied, a 3200 pps signal in 

, pulse bursts of 768 pulses per burst applied alternately to the 

+&©£ and -A Op Inputs and the resolver angles and the read counter 
angle as specified in Table VII, the DAC DC Error signal shall be 
modulated at 2.08 -0.1X) cps and shall be as shown in Figure 2 am 
specified in Table VH. A discontinuity of .1 mseo or more shall 
constitute a failure. 

c. Hie output discretes specified in Table VHI shall be continuously 
monitored for state change or pulse presence in accordance with 
Table VIII. 

4.3.3 Continuity and DC Resistance. The dc resistance between the points 
specified in Table V shall be measured in accordance with Method 303 of Standard 
MIL-STD-202 and shall be as specified in Table V. 


« 
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TABLE MJJ 



| DISCRETE 

DC VOLTAGE 
LEVEL 

OSS Fail 

ISS 

AP Control Operate 
SC Control Operate 
CA Relay Operate 
IMU Operate 

5 vdc aaz 

5 vdc aaz 

22 ±5 vdc 

22 ±5 vdc 

22 5 vdc 

22 -5 vdc 


^•3*4 Basic With the 3X (3MJ), l6X (IMU, SHAFT) and 64X (TR) resolvers 

adjusted to the angles specified in Table III, theA pulses shall be generated 

as specified ±1 bit, and the Coarse (IMU) and Fine error TP voltages shall be 
as specified. 

4.3*5 CA Read Counter lock (DdJ). With the IX and 16X resolvers set to 0°, 

CEU Z Momentarily applied and the l6x resolver angle increased to 11.25 , the 
read counter shall contain an angle of 11.25 fl bit. With CA mode added and 
the l6x Resolver angle Increased to 90°, the read counter shall contain an 
of 11.25 *1 bit. With CA reaoved, the read counter angle shall to 90® 

-1 bit. 

4.3.6 CA Relay Driver (BfJ). With a 300 oha 10W resistor connected from CA 
Relay Drive to ISS +20 vdc, the CA Relay Drive voltage shall be +20 *1 vdc. With 
CA Enable applied, the CA Relay Drive voltage shall decrease to 1.5 vdc sax. With 
the 300 ohm resistor and CA removed and the CA Relay Drive connected to +50 +3 vdc 
through a 2.4k oha resistor, the CA Relay Drive voltage *h*n be 39 .4 vdc. 

Measure +4 ±«2vd0 and *20 vp*-p nax.at + 4vdcTP # 
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4.3.7 CA Rate (IMU). With the IX resolver set to 0° and the 16X resolver set to 180*, the 

Pj pulses shall have a pulse width of 3*1 psec and shall be spaced 78*4 psec apart. With CA 
and ECE applied, the Pj pulses shall have a pulse width of 3*1 psec and shall be spaced . 

156±8 psec. 

4.3.8 TVC Read Counter Lock (Optics). With the 16X (SH) or 64X (TR) resolver set to 0* 
and CDU Z momentarily applied, the read counter shall contain an angle of 0*. With the 16X 
(SH) or 64X (TR) resolver advanced to 11.25°, the read counter shall contain an angle of 

11.25° ±1 bit. With TVC applied, followed with a CDU Z, and the 16X (SH) or 64X (TR) resolver 
set to 90°, the read counter shall remain at 11.25° ±1 bit. With CDU Z removed, the read 
counter shall contain an angle of 90° ±1 bit. 

4.3.9 Fine Bit Size 

4.3.9.1 IMU and SH. With the IX (IMU) and 16X resolvers set to 0°, CDU Z applied, the 
16X resolver adjusted to obtain a Fine Error null, then advanced 0.088°, the Fine Error TP 
voltage shall be 16*2 mv rms,* phase. 

4.3.9.2 TR. With the 64X resolver set to 0°, CDU Z applied, the 64X resolver adjusted to 

obtain a Fine Error TP null, then advanced 0.044°, the Fine Error TP voltage shall be 16*2 mv 
rms, * phase. 

4.3.10 Coarse Bit Size (IMU). With the IX and 16X resolvers set to 0*, CDU Z applied, 

the IX resolver adjusted to obtain a Coarse Error null, then advanced 2.8°, the Coarse Error 
TP voltage shall be 60*7 mv rms, * phase. 

4.3.11 Schmitt Trigger Threshold Levels 

4.3.11.1 Fine Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until a stable 800 ppe pulse train appears at the 
Fine Ternary Schmitt TP, the Fine Error TP voltage shall be 23.33*3.33 mv rms, » phase 
and the net increase in the 16X (IMU, SH) resolver angle shall be 0.131° *0.020° or the net 
increase in the 64X (TR) resolver angle shall be 0.069 * *0.010°. 

4.3.11.2 High Ternary. With CDU Z applied and the 16X (IMU, SH) or 64X (TR) resolver 
angle increased from a Fine Error TP null until an 800 pps pulse train appears at the High 
Ternary Schmitt TP, the Fine Error TP voltage shall be 0.40*0.10V rms and the net increase 
in the 16X (IMU, SH) resolver angle shall be 2.20° *0.44° or the net increase in the 64X (TR) 
resolver angle shall be 1.10° *0.22°. 

4.3.11.3 Coarse Ternary (IMU). With CDU Z applied and the IX resolver angle increased 
from a Coarse Error null until an 800 pps pulse train appears at the Coarse Ternary Schmitt 
TP, the Coarse Error TP voltage shall be 196.0*32.6 mv rms,ir phase and the coarse error 
angle shall be 8.4° ±1.4*. 
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4.3. Jl. 4 Ambiguity Detect (IMU). With CEU Z applied, the l6x resolver set 
to 0 and the IX resolver increased from 115° until an 800 pps pulse train 
appears at the Anbiguity Detect TP, the IX resolver angle shall be 120° ±5°. 

'Hie pulse train shall continue to exist until the IX resolver angle is Increased 
to 240 ± 5 . 

4.3.12 Speed 

k. 3.12.1 IMU. With the 16X resolver set to 0°, the IX resolver set to 112.5° 
and CEU Z applied, the Coarse Schmitt (C^) pulses «v<a 1 i disappear within 4 
seconds after CIXJ Z is removed and the recud counter shall contain an angle of 
112.5° ±1 bit. 

4.3.12.2 Cities. With the l6x (SH) or 64x (TR) resolver set to 179° and 
CDU Z applied, the Bine Schmitt (F]_) pulses shall disappear within 1 second 
after CEU Z is removed and the read counter shall contain an angle of 179° 

-1 bit. 

4.3.13 Computer t &© Pulses 

VI 

4.3.13.1 IMU. With the IX resolver set to 0° and the l6x resolver set to 180°, 

the signals shall have the characteristics specified in Table I, Type ttt . 

4.3.13.2 (fetics. With the 16X (SH) or 64x (TR) resolver set to 0°, the +&0 

and signals shall have the characteristics specified in Table I, Type in 

when the digitising loop is set to a 100 cps limit cycle condition. 

4.3.14 CEU Failure Detection. Unused 16 X and 64x resolver inputs be 

excited by connecting a 5 V ms, 0 phase SH (IMU) and 50 ± 3 ? $hase 'voltage 
to the unused Cos l 6 X fcER) and 6 4X inputs* 




4.3.14.1 Bine Error Fail. With the IX (IMU) resolver set to 0°, CDU Z applied 

and the l 6 X or 64X resolver set to 8 , no fail signal shall be generated within 

7 seconds. With the l 6 X or 64X resolver increased to 12 , a fail signal shall be 

r nerated within 3 to .7 seconds. With CDU Z removed, the fail signal «h«n cease within 
second* 

4.3.14.2 Coarse Error Fail (IMU). With the 16X resolver set to 0°, the IX 
resolver set to 20 and CEU Z applied, no failure signal shall be generated. 

With the IX resolver increased to 33 ° and 16X R.S. set to 180 degrees a fail 
signal shall be generated within 3 to 7 sec. With CDU Z removed, the fail 
signal shall cease within 1 second. 

4.3.14.3 14 VDC Fail. With the resolvers set to 0° and the 14 vdc TP voltage 
adjusted to 10.0 ± 0.1 vdc, no fail signal shall be generated. With the 14 vdc 
TP voltage adjusted to 8.0 ±0.1 vdc, a fail signal shall be generated within 
3 to 7 seconds. 

4.3.14.4 Cos (0 -'#') Fail (IMU). With the IX and l 6 X resolvers set to 0° and 
the excitation to the l 6 X resolver adjusted to 25V ms, no fail signal shall 
be generated. With the excitation reduced to 14V ms, a fail signal shall be 
generated within 3 to 7 second. 

' ’* 0 * 

4.3.14.5 Limit Cycle Fail. With the IX (IMU) resolver set to 0°, the 16X 
(IMU, SH) or 64X (TR) resolver set to 355.00°, CDU Z applied, and a 100 ±1 cps 
limit cycle input signal applied as shown in Figure 5 or equivalent, no failure 
signal shall be generated. With the 100 ±1 ops limit cycle signal increased 
to 200 *2 cps, a Limit Cycle Fail signal shall be generated within 3 to 7 seconds. 
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4.3.15 D/A Converter. With an EC Enable (IMU) or D/A Enable (optica) applied 
and the read counter counted up and down in accordance with Table H, the AC 
and DC DAC outputs shall be as specified therein except that the DC DAC output 
shall not be present for the IMU axes until S IV B takeover and SAT CON are 

applied and shall not be present for Optics until TV C and AUTO CONT are 
applied. 

4.3.16 A/D to D/A Feedback Loop 

4.3.16.1 IMU Axes. With the IX and 16X resolvers set to 0°, CDu Z momentarily 
applied, CA Enable and Error Counter Enable applied and the l6x resolver adjusted 
to produce a read counter reading of 8 bits, the D/A AC Error voltage shall be 
0.6l3 10.002V ma,T phase. With the l6X resolver adjusted to produce a read 
counter reading of 16 bits, the D/A AC Error voltage shall be 0.026 +0.004Vxms, 

V phase. With the l6x resolver adjusted near 358*5° to produce a read counter 
reading of -16 bits, the D/A AC Error bolt age shall be 0.026 ±0.004V ms, 0 
phase. Repeat test without CA Enable applied. The d/a AC Error shall be 
<10 mv ms. 

*1.3.16.2 Cities Axes. With the l6x (SH) or 64X (TR) R.S. set to 0°, CDU Z 
momentarily applied, and a D/A Enable applied, the D/A AC Error output shall 
be AlO mv ms. With the l6X (SH) or 64X (TR) R,S, adjusted to produce a read 
counter setting as shown below, the D/a AC error shall be as shown, in Table XI. 

TABLE XI 



4.3*17 Coarse Align Amplifier (IMU) 

4.3.17.1 Fine Error Gain. With the IX resolver set to 0° and the CA mode applied 
the l6X resolver shall be adjusted to produce a minimum null at the Fine Error 
TP. With the l6X resolver angle increased 1.760° from the l6X null angle, the 

CA Error output voltage shall be 48 ±5 mv ms, 0 phase. 

4.3.17.2 DAC Gain 

a. With the IX resolver set to 0° and the CDU Z mode applied, the l6X 
resolver shall be adjusted to produce a Fine Error TP null. With the 
CDU Z mode removed, the D/A AC Error output shall be J&10 mv ms. 

b. With an Error Counter Enable and 10 +Ao_ pulses applied, the D/A AC 
Error output shall be 132.0 ±13.2 mv ms, 0 phase. The CA Error 
output shall be 4.10 mv ms. 

c. Repeat b using 10 “A8p pulses. D/A AG Error and CA Error phases 
shall 'change by 180 degrees. 
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4.3.If.3 RAC Saturation. With an Error Counter Enable and 256 +A0., pulses 
applied, the GA Error output shall be 165 -45 mv ms, if phase. With 256 -AO q 
pulses applied, the CA Error output shall be 165 JbU-5 mv ms, 0 phase. 

4.3.17*4 Coarse Error Gain. With the IX resolver set to 0°, the l6X resolar 
set to obtain a Fine Error null with the read counter at Eero, and the CHJ Z 
mode applied and then removed, the CA Error OQtput' shall bftlless than 5 mv 
rms. With the CDU Z mode applied and the IX resolver adjusted for a Coarse 
Jrror TP voltage of 150 mv rms, ft phase, the CA Error TP Voltage shall be 1*30 
-0.25V rms, 0 phase. 

4.3.18 Ambiguity (IMU) 

4.3.18.1 Override. With the IX resolver set to 225°, the l6X resolver set to 
0° and CDU Z applied, the Fine Error TP null voltage shall be less than 16.66 
mv rms and the Coarse Error TP null voltage shall be less than 100 mv rms. 

With CPU Z subsequently removed, the read counter shall read 225° ±1 bit. 

4.3.18^2 Turn-on (IMU). With the l6x resolver set to 0°, the IX resolver set 
to 225 , and CPU Z and CA applied, the Coarse Error TP voltage shall be 

*21.58 and * 1.75V ms, ff phase and the CA Error TP voltage shall be ll£3V ms, 

0 phase. With the IX resolver increased to 245°, the CA Error TP voltage shall 
be 3*3 -0.3V ms,phase. 

4.3.19 Cage Voltage (IMU). With the l6x resolver set to 0° and the IX resolver 
set to 0°, the IMU Ghgm voltage shall be less than 10 mv ms. With the IX 
resolver adjusted to 1°, the IMU Cage voltage shall be 0.45 io.02V ms. With 
the IX resolver set to 90°, the IMU Cage voltage shall be 26 ilV ms. 

4.3*20 Cage Override (IMU). With a 300 ohm 10W resistor connected between 
ISS +28 vdc and CA Relay Drive, the CA Relay Drive voltage shall be 28 ±3 vdc. 
With a "CHJ Common to PSA” applied^Cage Override, to the CA Relay Drive voltage 
shall be41 vdc. With the 300 ohm* resistor removed, an Error Counter Enable 
applied and 15 +A^C pulse* applied, the D/A AC signal shall be 198 *12 mv 
rms*,. With a Cage Override applied, the D/A AC Signal shall be less than 10 
mv ms. 

4.3*21 Switch and System Error 

a. With the IX (IMU), l6X (DfiJ,SH) or 64X (TR) resolvers adjusted to 
obtain the read counter bits specified in Table IX, the read counter 
locked by applying a CA Enable (IMU Axis) or a TV C followed by CDU Z 
(Optics Axis), and the l6X (BftJ,SH) or 64X (TR) resolver readjusted 
to obtain a Fine Error TP null, the angular diffemece between the 
resolver angle specified in Table IX and the final l6X (IMU,SH) or 
64X (TR) resolver angle shall be calculated to be between +0.075 c Wid 
-0.035 . 
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TABLE IX (Continued) 
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202.^56 

202.500 

208.125 

213.706 


22^.956 

225.000 


236.250 

2^1.875 

2^7^56 
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258.706 

258.750 

264.375 
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270.000 

275.625 

281.206 
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b. The requirements specified in a. shall be net for each fine system 
angle specified in Table IX, 

a 

c. With the IX (IMU) and l6x (IMU) resolvers adjusted to obtain the read 
counter bits of the coarse system specified in Table IX, then readjusted 
to obtain a null at the Coarse Error TP, the angular difference between 
the final IX resolver setting and the IX resolw angle specified 

in Table IX shall be calculated to be less than 0.5 • 

d. The test requirements specified in c. shall be met for each coarse 
system angle specified in Table IX. 

4.3.22 General Null. With the IX and 16X (IMU) or l6X, 64X (Optics) resolvers 
sequentially adjusted to the angles specified in Table III, the Ae pulses shall 
be generated as specified ±1 bit, and the Coarse and Pine error TP voltages 
shall be as specified. 

4.3.23 Coarse and Pine Amplitude and Phase Variation (IMU). With the IX and 
16X resolver input angle, excitation and phase shift adjusted as specified in 
Table IV, the C1XJ Read Loop shall not oscillate. Oscillation in the coarse 
system shall be tested by adjusting the IX resolver angle plus and minus 0.1° 
from the angle specified in Table IV. Oscillation in the fine system shall be 
tested by adjusting the 16X resolver angle from 0° to 90° then back to 0 . The 
coarse system shall be tested first at 22.0 -0.01 vdc supply voltage, then 
retested at a 33*0 ±0.1 vdc supply voltage. The fine system shall be tested 

at a 28 ±3 vdc supply voltage. 

4.3.24 Thermal Stability. The assembly shall be mounted on a cold plate. The 
cold plate - CEU interface temperature shall be monitored by four interface sensors 
mounted as shown in Figure 3. The coldplate temperature shall be adjusted until 
any one interface sensor reaches 50° ±3°F and maintained there during the cold 

soak and test period shown in Figure 4. The coldplate temperature shall be adjusted 
until any one interface sensor reaches 110 ±3°F and maintained there during the 
hot soak and test period shown in Figure 4. The four interface sensors and six 
internal sensors shall be monitored continuously through soaking and testing. 

The interface temperatures must be within 47 to 113°F and the internal temperatures 
must be between 4l to 130°F throughout soaking and testing. All the interface 
sensor temperatures shall be within a 10°F range. Power shall be applied 
continuously through soaking and testing. The CDU assembly shall be covered 
by an insulating box (lined with 1 inch thick polyurethane foam or equivalent). 

4.3.24.1 Electrical Test. The electrical tests shall be performed with the dc 
supply voltage adjusted to 22.0 ±0.1 vdc when the temperature is 50 ±5°F and 
33.0 ±0.1 vdc when the temperature is 110° ±5°F. The electrical tests shall 
consist of the following tests performed during the intervals shown in Figure 4. 

a. Basic Null (4.3.4) 

b. Fine Ternary Schmitt Trigger Level (4.3.11.1) 

c. D/A Converter (4.3.15). Use Table X Instead of Table II. 

d. Computer ±Ae_ Pulses (4.3.13) 

e. Coarse and Fine Amplitude and Phase Variation (4.3.23) (IMU) 


TABLE X 
D/A OUTPUT 


COUNTER 

CONDITION 

PULSES 

APPLIED 

d/a DC OUTPUT 

Min 

Max 


0 

0 

0.0125 

8 

1 

0.012 

0.0143 

2 4 

384 

4.747 

5.353 

2 .2 .2 .2 

_23 

0.279 

0.326 


30 


























































































































































































































































































































































































































































































































































^ A 

. :.i .,:.<**■•• ■ -.f>. 

A 

1' : - A 

*i ?- < * 

—* <*■ 

! A :V \ 


& ' h 

i 


? ■-' c A ; ., , ?> 'T ■ •• r: $ <•; .’W V''S :• ■.. ■: n . .-.• k f V: »■ *; ,. r 

AV-,; ;'**■'Vvyr -^ ’{ A'| • A ! A v Ai'ft ;j 

. ^ 


.< ii'.v.v t,? , /v..; - $:. 


s •* 








, • > • •,• . . -1. •■ ' I .',. ■ • ,.i. • ',, .£■ * 

;■■■ . .W'.' " •■■ '. ,v..•:■,■■ ' ."!■• ■'"■ ■:.■ i-.-.^ ... 

■ M A ;Sr Af ■ > ' ■ : : .l A-AA AmA 




t •'*:**. ■ 

it* ' 






* ' A 




» 

* 4 , ri v I 


H 6. 




IfA.-.p 

* 




y J r 


4 t 






* 








5 ' t ^ ► .-I e tiy , A'«&*»<» '“*i 

■; ~* u X - ", £ 

* 

” * *r.' 


• -j ... A- -,U Y ■■: 4.?^ 

' "• '- ■ -/•■-vV ' p.'v'A 


f V" *, ' 

\,': . 

J <s s 

- «? 

:: m 

4*' ;"J-i - i: t '• $..' ■ .■ • 

t;;- : ;£ a,; ; .. ■ ;f •- . < 

, ' ' ’ i ’ 

l ill ‘ ‘ 

.* ♦ A„ 

... 


}■;. V^'V'Vl^V*' 

x >ft ( 'V-ifu?j: 

* - \ * ' % ' 
< < 1 , M , *, fc A ' *1 *» 

*•••■-«- ^ ,!• i"o.< * < : r ■ '• 






>f * 

.'•■ |f|-. •:*' r.. 




:: i ^ 
,;s 


:4-v-; i := .'■• 

■ Y: * • . ■' 1 ‘ .: 'J 


1 r • 

' 1 , .. ' ■ -'^v ••!.* .V'• 

\-\ ^■•'.•.7*. . . i.- '*V7? ' „ ! "' ^ V 5'' :•■ '• ■ f 

; . v, f 1 , : 

■ ■' v . . •■ .V^'-i.r.-:,-;.:;- y. 

^ . •* * w r ¥ w 

' • i * 5 ' r r p ^ % 

. ** V ; 1 . J tr.' 1 - ^ -‘'X 






: 




; ; ^-l 

: '.v7:iK V; 

■4^ * 




l > t ^ - I > ’ J *r f f ‘-IV ■ 1 S 

’ . • -I v • ' ^ n fc ? 1 \ t 1 ‘ *- * > 

^ . I V • j l* V I A t t ’ J.‘. r - u 

tFOUfi ( 


: '7' x?j. ■ ;#>'•• 1 A: 


r i ' ‘ 1 1 

■ ■ i ■.:..■■■ 'i -i .. . ,•••.•.•. . 

. ■ •■■.■■■ ■'■•:'• ■■ •: ■ ■. I k • .-r. :■•■.. " ■!' .,.■ ■.,.... .. .. .,... 

. w. 

s’- . .1 .1 k .,k • . • ■ 'i 1 • y 

rl ■ •••'••. 


f : ''’, / •''/•■/ ""' 4 1 "• * * * 'f , * kVv '■ :• .• •'' ^ x 'r •. ■■■;'; •!,‘‘;V,; ;*..7. V v **' ■ 'A. T • v f e ^ ^ 'J '- f £ ' r 

■■'•■■ ■■.••■ ' *'H • ••■■•■ :.. ; »• ■' ■! • . ■■■ ..• .. s ,v 




31*16 X 






12 X 




nn - *U*\* iO»« i > ev 

Ml Specification 








10 


“*** 1 ■ '■■' ^ ■" 

. . 1. iv ■ 













’ i ’ , l ^. 




f «■ M 




>1 < 

i V 

J * .^4. 

J", JVM - • 

t. - n 

^ 'i'v *j{4 




»• 




. -*•. U 




' ••••■• ' . . .'..9 • .• 




' . 

. <><•>. ’>• ‘i,- , _ 


... ■ ■ 'J..f 

■■.■.■ .::.■■•■■ ■• 1 V.', " " 






















V Af'V'V Aif 'M'vVV-MtJ' 

• V / t . ‘ * 




J -i * 


:' 1 1 ''' " ' <• ••• •:■*•. • «••""•• 

• • .,■ • ' <M : V 

* « 1 


»>**** - 1 l -.Vi \* lis? u'slta. 

* 7 


V^.'-.T. 1 v-.**■.>':v:- 

i ' r 




1 , “■ 

v? - . , -f 


' *■ ;f 


Kl'M X iM- 


<1 ^ ; * 


' * I 

.. .'t*.. ■ ■"< '•!, . .V I 

A . V I 

>.' '*<.' ■*■ . I 

- > , . ..v . . *■’'*.. ., . 

.-V* 1 -'"/I 

^ . v* f S.' 

♦ - ^ 

-1, - ■$ 

V .1'' | 

> - 'm 

IjOK 



QR“ 2B907 or 















* jA,' * / A :vA’W 


^ * V‘.. 




> • t 


t* “• 1 1 








Mv^vVj*v'‘Y 

/ 








vS.AvA.11 m 

: ~:mm '\J:,; r; . '■' ■ 'J; • ^V r 5:r • ^.' >! ; - ”■ ; ' V _ ' *'* *• ;/•' ^M [\.i r (,./? 'S% \, ■ ">' * v ' v .;;■ ;* f;: /;■; v •’*";f' V;;i’f £f*-/■. ;,: v ,:■/*. ' 








f 

s 


' ' ' I ; • -.| ...... 


( 














;v' ;, f.' ;i"-. ,::;7 : vV.' : ,7^.' 

• ■c \ 

.' ■ ■ ■ ■ ■ ■ : ■ ■■ i • ■- • ■■■■■(■■ 






.■ ‘A. 






T v * 

f).4- 

\ 

/ K*: '" 






•' 1 ’-e 

' .. * • •*■ • v.. -orv * ^ 

* - ^ 


*5 * « «Lr». ' • . a . 


k .* 


























































































































































































































* 5 ! 


















































































































































































































































































































































NOTES 

I. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 
2- AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. K DENOTES CATHOOE SIDE OF OlODE 

5. WELD PER ND 1002005 AND WIRE PER NO 10020«9. 

6. IDEXTIFY PER ND 1002019. 

7. BLACK DOT INDICATES LEADS TO BE CUT .375 LONG MIN- 

8- PLASTIC COAT FIND NO. 3 AND 4 j005 TO .020 THICK PER N0I002039 
AS SHOWN IN BOTTOM VIEW ONLY. 

9. BOND FINO NO. 5 BETWEEN C2,C3ANO C? TOGETHER ANO BONO FINO NO. 5 
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NOTES * 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0*70327 

2. AR DENOTES AS REQU’RED k 

3- FT DENOTES FEED THRU 

4. + DENOTES POSITIVE SIDE OF CAPACITOR 

!: BOnS E ?°n T 0 S n“«2 0 TO p'n°0 NO. 4° PER MIL-1-15126, CONDITION C-2/23/S0 BEFORE ASSEMBW TO FIND HO. B ANO 5 

7. MOUNTING TORQUE OF FIND NO. 14 TO BE 15-20 INCH OUNCES 

8. ASSEMBLE FIND NO G AND 7 TO FIND NO.I PER NO 1002036 

9. MARK .I0/.0G HIGH WHITE CHARACTERS PER NO 1002019. CENTRALIZE AS SHOWN ^ ciliTOa1 AC cunkMM 

10. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NDI0020I9 ANO SERIALIZE PER NO 1002023. CENTRALIZE AS SHOWN 

12. S^Sr^ECinED ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002069 

13- BLACK DOT AND CROSS HATCHEO WIRING INDICATES UPPER LEVEL WIRING 

14. WHITE DOT AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 

15. INDICATED AREA TO BE FREE OF ENCAPSULATION 

16- TRIM UNUSED LEAD OF FIND NO. 40 AND 4I.060/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NO. 21 THRU 30,33,36, AND 37 

19. TYPICAL SLEEVING FOR FEED THRU AND TRANSFORMER LEADS 

21. BOND FEED THRU FTI, FT4, FT9,FT26,FT27 ANO FT4B TO FIND NO. 2.3,4ftS PER ND 1002004 TYPE I 
I! K QUQ3^B* E QS?Q7.Q^. l Q9.'3ru<ri2 < .^i?^** , AN0 T^TO FIND NO. 2 PM NO,002004 TYPE I 
If IS ^ST^Zj**** type X 

l? CLEAN MOdJlE WHERE POSsYbLE BY DEGREASING WITH FREON AND ISO PROPYL PRIOR TO ENCAPSULATION 
PR EXCEPT FOR MODULE MOUNTING SURFACE,PAINT ALL SURFACES PER NO 1002279,USING 1010992 PRIMER 
2 ANn 1008809 4 PAINT PIN BLADES AND INSULATORS TO BE FREE OF PAINT 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ALL THE REQUIREMENTS 
OF P.S. 20072 30 



SEE NOTE 7 
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The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be adjusted to be 
within the range of 2.50±0.10 vdc at the output pins specified in Table n. During vibration 
the voltage outputs shall not deviate by more than ± 10 percent from the previbration levels 
for a period of 1 msec or more. Any deviation greater than ±10 percent for a duration greater 
than 1 msec shall be cause for rejection of the assembly. After vibration, the assembly shall 
be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. The dc resistance between all assembly pins, and pin 1 shall 
be measured in accordance with Method 302 of Standard MIL-STD-202 using a megohmmeter 
having an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 micro¬ 
amperes. The insulation resistance shall be > 100 megohms. 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of Standard MIL-STD-202. To assure a good electrical connection when measuring 
between pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the requirement 
of 3.2.2.3 has been met. 

4.3.6 DC Current Drain. With all of the input pins specified in Table II connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 8.5±2.0 ma. 

4.3.7 Reference Current Drain. With all of the input pins specified in Table n connected 
together and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference 
supply shall be less than 25.0 ma. 

4.3.8 Offset Voltage. With all of the input pins specified in Table n connected together and 
the operating voltages applied, the voltage at each pair c. output pins shall be <10 mv dc. 

4.3.9 Scale Factor. With the outputs adjusted to 2.500±0.005 vdc, plus the measured offset 
voltage, by adjusting the signal voltage at the input pins, the signal voltage at each set of input 
pins shall be between 18.25 and 22.25V rms with a phase angle of ±5* ±2*. 

4.3.10 Gain Stability. With the input signal adjusted for an output of 2.500*0.005 vdc for 
each assembly section, enhancing or degrading the ±28 vdc supply voltage shall not cause the 
individual assembly section output to deviate by more than ±25 mvdc. 


4.3.11 Scale Factor Linearity. With the following conditions established, each of six 
calculated scale factor values shall not deviate from the average of the six values by more 
than ± 4 percent for each assembly section listed in Table n. 
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a. The fixed input level, E B , determined by adjusting the input to obtain an output 
of +2.500*0.005 vdc. 

b. The input voltage, Ei n , consecutively adjusted to 0.600 and 0.200 of E 8 , And the 
respective outputs measured. 

c. The phase of E 8 re\ersed and the outputs measured for inputs of 1.000Eg, 

0.600 Eg, and0.200E 8 . 

d. The offset voltage at the output terminals measured with the input pins connected 
together. 

e. The offset voltage algebraically subtracted from the six output measurements. 

f. The outputs at 1.000E S divided by 5, those at 0.600E& by 3, and those at 0.200E 8 
by 1.000. 

g. The six calculated values averaged and the deviation of each value from the 
average determined. 

4.3.12 Output Impedance. With the operating voltages applied, the input adjusted for an 
output of 2.500*0.005 vdc for all assembly sections, and then a 100K ohm *1 percent resistor 
substituted for the 1-megohm load resistor, the output shall not drop below 2.380 vdc. 

4.3.13 Output Ripple and Noise. With an output of 2.50*0.05 vdc, the ripple voltage and 
noise at the output pins shall be < 10 mv pp. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND10022I4. 

6. NOTES. None 
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NOTES: 

1. INTERPRET DRAWING in ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. AR DENOTES AS REQURED » 

3- FT OENOTES FEED THRU 


4- 

s. 

6- 

7- 

8 . 

9- 


+ DENOTES POSITIVE SIDE OF CAPACITOR 
K DENOTES CATHODE SIDE OF DIODE 

BOND FIND NO 42 TO FIND NO. 41 PER MIL-1-15126, CONDITION C-2/23/50 BEFOl 

MOUNTING TORQUE OF FIND NO. 14 TO BE 15-20 INCH OUNCES 

ASSEMBLE FIND NO 6 AND 7 TO FINO NOI PER NDI002036 

MARK .I0/.06 HIGH WHITE CHARACTERS PER NO 1002019. CENTRALIZE AS SHOWN 


10. MARK .14/.10 HIGH WHITE CHARACTERS PER NDI0020I9 AN0 SERIALIZE PER NO 1002023. CENTRALIZE AS SHOWN 

11. WELD PER ND1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002069 
13- BLACK DOT AND CROSS HATCHED WIRIN6 INDICATES UPPER LEVEL WIRING 

14. WHITE DOT AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 

15. INDICATED AREA TO BE FREE OF ENCAPSULATION 

16- TRIM UNUSED LEAD OF FIND NO 40 AND 4I.O60/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NO. 21 THRU 30. 33,36,AND 37 

19. TYPICAL SLEEVIN6 FOR FEED THRU AND TRANSFORMER LEA0S 
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21. BOND FEED THRU FTI, FT4, FT9,FT26,FT27 AN0 FT42 TO FINO NO. 2.3,4ftS PER NO 1002004 TYPE I 

22. BONO FIND NO. 5 TO FIND NO. I PER NDI002004 TYPE I 

23. BOND QI,Q3,Q4,Q5 ,Q7,Q8.Q9,0I l,QI2, TI,T4, AND T7 TO FINO NO 2 PER NO 1002004 TYPE I 

24. BOND Q2,Q6,QI0,T2,T3,T5,T6,T6,AND T9 TO FIND NO. 3 PER NO 1002004 TYPE I 

25. BOND QI3,QI5,QI7, QI9,Q20,Q2I,023,024,TI0,TI3,AND TI6 TO FIND NO. 4 PER ND 1002004 TYPE I 

26. BOND QI4 QI8 Q22 Til TI2 TI4 TlS TI7 AND TIB TO FIND NO 5 PER NO 1002004 TYPE I 

27- CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL PRIOR TO ENCAPSULATION 

28- EXCEPT FOR MODULE MOUNTING SURFACE,PAINT ALL SURFACES PER NO 1002279,USING 1010992 PRIMER 
AND 1008809-4 PAINT. PIN BLADES AND INSULATORS TO BE FREE OF PAINT 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ALL THE REQUIREMENTS 

OF P.S. 2007230 
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APOLLO G&N Specification 
PS2007230 REV* B 


The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be adjusted to be 
within the range of 2.00±0. SO vdc at the output pins specified in Table n. During vibration 
the voltage outputs shall not deviate by more than * 10 percent from the pfcwvlbration levels 
for a period of 1 msec or more. Any deviation greater than ±10 percent for a duration greater 
than 1 msec shall be cause for rejection of the assembly. After vibration* the assembly shall 
be examined as specified in 4.3.1. 

4.3.1 Insulation Resistance. The dc resistance between all assembly pins, and pin 1 shall 
be measured in accordance with Method 302 of Standard MIL-STD-202 using a megohmmeter 
having an output voltage of 225± 75 vdc and limited to a short circuit current of 6.0 micro¬ 
amperes. The insulation resistance shall be > 100 megohms. 

. • 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 305 of Standard MIL-STD-202. To assure a good electrical connection when measuring 
between pin 1 and the chassis, die anodizing may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the requirement 
of 3.2.2.3 has been inet. 

4.3.6 DC Current Drain. With all of the input pins specified in Table n connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 8.5±2.0 nuu 

4.3.7 Reference Current Drain. With 811 of the input pins specified in Table n connected 
together and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference 
supply shall be less than 25.0 ma. * 

4.3.8 Offset Voltage. With all of the input pins specified in Table n connected together and 
the operating voltages applied, the voltage at each pair of output pins shall be <10 mv dc. 

4.3.9 Scale Factor. With the outputs adjusted to 2.500±0.005 vdc, plus the measured offset 
voltage, by adjusting the signal voltage at the input pins, the signal voltage at each set of input 
pins shall be between 18.25 and 22.25V rms with a phase angle of +5* ±2*. 

4.3.10 Gain Stability. With the input signal adjusted for an output of 2.500±0.005 vdc for 
each assembly section, enhancing or degrading the <>28 vdc supply voltage shall not cause the 
individual assembly section output to deviate by more than ±25 mvdc. 

4.3.11 Scale Factor Linearity. With the following conditions established, each of six 
calculated scale factor values shall not deviate from the average of the six values by more 
than ± 4 percent for each assembly section listed in Table n. 
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APOLLO GAN Specification 
PS2007230 REV- B 


The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be adjusted to be 
within the range of 2.00±Q. SO vdc at the output pins specified in Table n. During vibration 
the voltage outputs shall not deviate by more than ± 10 percent from the pbevibration levels 
for a period of 1 msec or more. Any deviation greater than ±10 percent for a duration greater 
than 1 msec shall be cause for rejection of the assembly. After vibration* the assembly shall 
be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. Tlie dc resistance between all assembly pins, and pin 1 shall 
be measured in accordance with Method 302 of Standard MIL-8TD-202 using a megohmmeter 
having an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 micro¬ 
amperes. The insulation resistance shall be > 100 megohms. 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of Standard MILH3TD-202. To assure a good electrical connection when measuring 
between pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the requirement 

of 3.2.2.3 has been met. 

% 

4.3.6 DC Current Drain. With all of the input pins specified in Table n connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 8.6±2.6 m>. 

4.3.7 Reference Current Drain. With all of the input pins specified in Table n connected 
together and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference 
supply shall be lees than 25.0 ma. * 

4.3.8 Offset Voltage. With all of the input pins specified in Table n connected together and 

the operating voltages applied, the voltage at each pair of output pins shall be <10 mv dc. 

* 

4.3.9 Scale Factor. With the outputs adjusted to 2.500±0.005 vdc, plus the measured offset 
voltage, by adjusting the signal voltage at the input pins, the signal voltage at each set of input 
pins shall be between 18.25 and 22.25V rms with a phase angle of ±5* ±2*. 

4.3.10 Gain Stability. With the input signal adjusted for an output of 2.500±0.005 vdc for 
each assembly section, enhancing or degrading the -4-28 vdc supply voltage shall not cause the 
individual assembly section output to deviate by more than ±25 mvdc, 

4.3.11 Scale Factor Linearity. With the following conditions established, each of six 
calculated scale factor values shall not deviate from the average of the six values by more 
than ± 4 percent for each assembly section listed in Table n. 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STAN0AR0S PRESCRIBED BY MIL-Q-70327 

2. AR DENOTES AS REQU'REO ► 

3- FT DENOTES FEED THRU 

4. + DENOTES POSITIVE SIDE OF CAPACITOR 

5- K DENOTES CATHODE SIDE OF DIODE 

6- BONO FIND NO 42 TO FIND NO- 41 PER MIL-1-15126, CONDITION C-2/23/50 BEFORE ASSEMBLY TO FIND NO. 3 AND S 

7- MOUNTING TORQUE OF FIND NO. 14 TO BE 15-20 INCH OUNCES 

8. ASSEMBLE FIND NO 6 AND 7 TO FIN0 N0 I PER NDI002036 

9- MARK .I0/.O6 HIGH WHITE CHARACTERS PER NO 1002019. CENTRALIZE AS SHOWN 

10. MARK.14/10 HIGH WHITE CHARACTERS PER NDI0020I9 AN0 SERIALIZE PER NO 1002023. CENTRALIZE AS SHOWN 

11. WELD PER NO 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002069 
13- BLACK DOT AND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING ~ 

14. WHITE 00T AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 

15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16- TRIM UNUSED LEAD OF FIND NO. 40 AND 4I.060/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NO. 21 THRU 30,33,36,AN0 37 

19- TYPICAL SLEEVIN6 FOR FEEO THRU AND TRANSFORMER LEADS 

21. BOND FEED THRU FTI,FT4, FT9,FT26,FT27 AND FT42 TO FI NO NO. 2.3,4tS PER NO 1002004 TYPE I 

22. BOND FIND NO. 5 TO FIND NO. I PER NDI002004 TYPE I 

23. BOND QI,Q3,Q4,Q5,Q7,Q8,Q9,0M,QI2, TI,T4, ANO T7 TO FIND NO. 2 PER NO 1002004 TYPE I 

24. BONO Q2,Q6,Q 10,T2,T3,T5,T6,T8,AND T9 TO FIND NO. 3 PER ND 1002004 TYPE I 

25. BOND Q I3,QI5,QI7, QI9,Q20,Q2I,Q23,024,TI0,T 13,AND TI6 TO FIND NO. 4 PER ND IC02004 TYPE I 

26. BOND QI4 QI8 Q22 Til TI2 TI4 TlS TI7 AND TIB TO FIND NO 5 PER ND 1002004 TYPE I 

27. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL PRIOR TO ENCAPSULATION 
28- EXCEPT FOR MODULE MOUNTING SURFACE,PAINT ALL SURFACES PER NO 1002279,USING 1010992 PRIMER 

AND 1008809-4 PAINT. PIN BLAOES AND INSULATORS TO BE FREE OF PAINT 
29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ALL THE REQUIREMENTS 
OF PS. 20072 30 
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SELECT R9,R25,R4I,R57,R73,R89,C2,CI0,CI8,C26,C34.AND C42 PER APPLICABLE PS FROM APPROPRIATE CHART 
BOND FEED THRU FTI,FT4, FT9,FT26,FT27 ANO FT42 TO FINO NO. 2.3.4AS PER NO 1002004 TYPE I 
BONO FIND NO 5 TO FINO NO. I PER NDI002004 TYPE I 

BONO Ql,Q3,Q4,Q5,Q?,Q8,Q9,QM,QI2,TI,T4.AND T7 TO FIND NO. 2 PER NO 1002004 TYPE I 

BONO Q2,Q6,QI0,T2,T 3,T5,T6, T6,AND T9 TO FINO NO. 3 PER NO 1002004 TYPE I 

BOND QI3,QI5,QI7,QI9,C20*Q2I,Q23,Q24,TI0,TI3,AN0 TI6 TO FIND NO. 4 PER NO 1002004 TYPE I 

BOND QI4 QI8 Q22 Til Ti2 TI4 Tl5 TI7 AND TIB TO FIND NO 5 PER NO 1002004 TYPE I 

CLEAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL PRIOR TO ENCAPSULATION 

EXCEPT FOR MODULE MOUNTING SURFACE,PAINT ALL SURFACES PER NO 1002279,USING 1010992 PRIMER 


34 


35 




C2£I0,CI8,C26,C34,C42 

PART NO. 

VALUE 

TOL 

1010410- 1 

220 PF 

500VDC 
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AND 1008809-4 PAINT. PIN BLADES AND INSULATORS TO BE FREE OF PAINT 
29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET ALL THE REQUIREMENTS 
OF P.S. 20072 30 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 DC Current Drain. The dc current drain of the assembly shall be 10.0*1.0 ma. 

3.1.2 Reference Current Drain. The reference current drain shall be less than 20.0 ma. 

3.1.3 Offset Voltage. The offset voltage of each of the six assembly sections shall be less than 
10 mvdc. 

3.1.4 Scale Factor. For an output of +2.500*0.005 vdc, the. input voltage of each of the six 
assembly sections shall be 20.25*1.75V rms with a phase angle of *5* *2* . 

3.1.5 Gain Stability. The acaleffcotprof eaahof the mix assembly sections skallttBtdeviatebymore 
than *1 percent when the *23 vdc supply is enhanced to *33.0 vdc or degraded to *23.0 vdc. 

3.1.6 Scale Factor Linearity. The scale factor linearity of each assembly section shall not 
deviate by more than four percent from the average of six scale factor values. 

3.1.7 Output Impedance. The output impedance of each assembly section shall be <SK ohms. 

3.1.8 Output Ripple.and Noise* itFctr sa-eutpst *f *2.500*0.305 td* *be outputripple!*ncfcL& 
noise voltage of each otthe sIjl assembly sections shall be less than 10 mv pp. 

3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawii^ 
2007230 and all drawings and engineering data referenced thereon, 

3.2.2 Standards of Manufacturing, Manufacturing Process, and Production 


i>100 ■egttaaacre 




*2 * * ■***• -•* " 
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3.2.2.2 Continuity and DC Resistance. The continuity and dc resistance shall be as specified 
in Table L 


3.2.2.3 Circuit Isolation. The dc resistance between any two low pins of the power, reference, 
input, and output circuits shall be >100 megohms. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 DC Current Drain. The dc current drain of the assembly shall be 60.0*10.0 ma. 

3.1.2 Offset Voltages. The offset voltages of assembly sections a ( b c, d, e, and f shall 
be <50 mvdc. 

3.1.3 Scale Factor 

3.1.3.1 Assembly Sections a, b, and c. The input voltages of assembly sections a, b, 
and c shall be 5. ft0±0.50V rms and shall lag the reference by 45* ±2* when the respective 
output voltages are 2.500*0.005 vdc. The input voltages of assembly sections a, b, and o 
shall be 2.75*0.25V rms and shall lag the reference by 45* *2* when the respective output 
voltages are 2.500*0.005 vdc and pins 3, 10, and 18 are connected to pin 23. 

3.1.3.2 Assembly Sections d, e, and f. The input voltages of assembly sections d, e, and 
f shall be 3.00*0.30V rms with a phase angle of 0* *2* when the assembly section outputs are 
+2.500*0.005 vdc. 

3.1.3.3 Assembly Section g. The output voltage of assembly section g shall be 4.20*0.20V rms 
with a phase angle of 0* *5* with respect to the reference. 

3.1.3.4 Assembly Section h. The output voltage of assembly section h shall be 4.50*0.20 vdc. 

a 

3.1.4 Gain Stability. The scale factors of the assembly sections specified in 3.1.3 shall not 
deviate by more than *1 percent when the *28 vdc supply is enhanced to *33 vdc or degraded to 
*23 vdc. 

3.1.5 Scale Factor Linearity. The individual scale factors of assembly sections a, b, c, d, e, 
and f shall not deviate by more than 4 percent from the average of 6 scale factors for each 
assembly section. 

3.1.6 Output Impedance. The output impedance of assembly sections a, b, c, d, e, f, and h 
shall be <5k ohms* 

3.1.7 Output Ripple and Noise. The output ripple and noise of assembly sections a, b, and c 
shall be less than 10 mv pp. The output ripple and noise of assembly sections d, e, f, and h 
shall be less than 25 mv pp. 
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3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007231 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.2.1 Insulation Resistance. The dc resistance between all assembly pins and pin 1 
shall be >100 megohms. 

3.2.2.2 Continuity and DC resistance. The continuity and dc resistance shall be as 
specified in Table I. 


TABLE I 

CONTINUITY AND DC RESISTANCE 



3.2.2.3 Circuit Isolation. The dc resistance between any two low pins of the power, 
reference, input, and output circuits shall be >100 megohms. 

3.2.2.4 Diode Function. A +2.50±0.10 vdc output for assembly sections a, b, and c, 
shall not decrease when pins 17 and 19 are connected together. A -2.50±0.10 vdc output 
for assembly sections a, b, and c shall decrease below -1.0 vdc for the above pin connec 

tions. 

3.2.2.5 Overvoltage. Within an input of 6.0±0.1 V rms O and * phase to assembly 
sections d, e, and f, their respective output voltages shall not exceed 0±4.0 vdc. 
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shall not deviate by more than ±10 percent of the previbration levels for a period exceeding 1 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly. 
After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of Standard MIL-STD-202 using a megohmmeter 
having an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 micro¬ 
amperes. The insulation resistance shall befclOO megohms. 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of Standard MIL-STD-202. To assure a good electrical connection when measur¬ 
ing between pin 1 and the chassis, the anodizing may be penetrated on the top of die module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.2.3 has been met. 

4.3.6 DC Current Drain. With all of the input pins specified in Table II connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 60.0± 10.0 ma. 

4.3.7 Offset Voltage. With the input pins of assembly sections a, b, c, d, e, and f specified 
in Table n connected together and die operating voltages applied, the voltage at each pair of 
respective output pins shall be <50 mv dc. 

4.3.8 Scale Factor 

a 

4.3.8.1 Assembly Sections a, b, and c. With an output of 2.500±0.005 vdc, the input 
signal shall be between 5*00 and 6*&0V rms and shall lag the reference voltage by 45" ±2*. 

With an output of 2.500±0.005 vdc, and pins 3, 10, and 18 connected to pin 23, the input 
signal shall be between 2.50 and 3#0^V rms and shall lag die reference voltage by 45* ±2*. 

4.3.8.2 Assembly Sections d, e, and f. With an output of +2.500±0.005 vdc, the input 
signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* ±2*. 

4.3.8.3 Assembly Section g. The voltage at the output pins shall be between 4.00 and 4.40V 
rms with a phase angle of 0* ±5* with respect to the 3200 cps reference. 

4.3.8.4 Assembly Section h. The voltage at the output pins shall be between 4.30 vdc and 

4 . 70 vdc. - — 
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4.3.13 Output Ripple and Noise. With the output of assembly sections a, b, c, d, e, and f 
adjusted to 2.50±0.05 vdc, the tipple and noise voltage at the respective output pins shall 
be <10 mv pp for assembly sections a, b, c. and <25 mv pp for assembly sections d, e, f 
and h. 

4.3.14 Overvoltage. With 6. 0±0.1 V rms O and % phase applied to the input pins of 
assembly sections d, e, and f, the respective output shall lie within the range of 

0± 4 vdc. 


5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ' 
ND1002214. 

6. NOTES. None. 
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4.3.9 Gain Stability. With the inputs to assembly sections a, b, c, d, e and f adjusted 
for corresponding outputs of +2.500*0.005 vdc, enhancing or degrading the *28 vdc supply 
shall not cause the output to deviate by more than *25 mvdc. Enhancing or degrading the 
+28 vdc supply shall not cause the output of assembly section h to deviate by more than 

*45 mv dc. 

4.3.10 Scale Factor Linearity. With the conditions specified below established for assembly 
sections a, b, c, d, e, and f each of six respective assembly section scale factor values 

shall not deviate from the average of the six values by more than *4 percent for each respective 

assembly section. 

a. The fixed input level, E , determined by adjusting the input to obtain an output of 
+2.500*0.005 vdc. 

b. The input voltage, E. , consecutively adjusted to 0.600 and 0.200 of E g and the 
: respective outputs measured. 

c. The phase of E reversed and the outputs measured for inputs of 1.00OE -# O.eoOE^ 
and 0.200Eg«. 8 

d. The offset voltage*at the output terminals measured with the input pins connected 
together. 

* • \ 

e. The offset voltage algebraically subtracted from the six output measurements. 

f. The outputs at 1.000E g divided by 5 t those at-O. OOOEg by 3* and those at 0.200E^ 
by 1.000. 

g. Hie six calculated values averaged and the deviation of each value from the average 
determined. 

4.3.11 Output Impedance. With the operating voltages applied and the input voltage to 
assembly sections a, b, c, d, e, and f adjusted for an output of 2.500*0.005 vdc for the 
respective assembly section, and then a 100k ohm *1 percent resistor substituted for the 1- 
megohm load resistor* the respective assembly section output shall not drop below 2.380 vdc. 
The output voltage of assembly section h shall not decrease more than 220 mv with a 100k ohm 

*1 percent load connected across its output pins. 

4.3.12 Diode Function. With the output of assembly sections a, b, and e adjusted tdr 
*2*50*0*1)0 vdc^ and pins 17 and 19 momentarily* connected together* *hdrespective outpdt 1 - 
voltage levels »h»ll not decrease. With the output of assembly sections a, b, and b adjusted 
to -2.30±0.10 vdo, momentarily connecting pin ii? to pin 19* shall reduce the respective output 

voltages be low.-1.0 vdc. 
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NOTES: 

1. INTERPRET 0RAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. + DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATH00E SIDE OF DIODE 

6. MOUNTING TORQUE FOR FIND NO. 9 TO BE 15-20 INCH OUNCES 

7. TYPICAL SLEEVING FOR FEED THRU AND TRANSFORMER LEADS 

8. ASSEMBLE FIND NOi 10 AND II TO FIND NO. I PER NDI002036 

9. MARK .I0/.06 HIGH WHITE CHARACTERS PER ND 1002019. CENTRALIZE AS SHOWN 

10. MARK .I4/.I0 HIGH WHITE CHARACTERS PER ND 1002019 AND SERIALIZE PER 
ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER ND 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRIN6 SHALL BE IN ACCORDANCE WITH ND 1002069 

13. BLACK DOT AND CROSS HATCHED WIRIN6 INDICATES UPPER LEVEL WIRING 

14. WHITE DOT AND CLEAR WIRIN6 INDICATES LOWER LEVEL WIRING 

15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSEO LEAD OF FIND NO. 66 .060/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NO. 19 THRU 50,54,73 AND 74 

19. BONO FIND NQ.2 TO FIND NO I PER NDI002004 TYPE I 

20. BOND Ql THRU 015 TO FIND NO. 2 PER ND 1002004 TYPE I 

21. BOND Tl THRU T9, Til AND TI2 TO FIND NO. 3 PER NDI002004 TYPE I 

22. BOND TIO AND TI3 THRU T2I TO FIND NO. 4 PER NDI002004 TYPE I 

23. BOND QI6 Thru Q28 TO FIND NO. 5 PER ND 1002004 TYPE T 

24. TRIM UNUSED LEAD OF FIND NO. 68 .0I0/.030 FROM CASE 

25. CLEAN MODULE WHERE POSSIBLE BY DEGREASIN6 WITH FREON AND ISO-PROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

26. EXCEPT FOR MODULE MOUNTING SURFACE PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER AND 1008809-4 PAINT. CONTACTS, INSULATORS A NO GASKETS 
TO BE FREE OF PAINT 

27. AFTER PAINTING AND MARKIN6 APPLY A COAT OF POLYURETHANE 1008867 
TO ALL SURFACES EXCEPT MODULE M0UNTIN6 SURFACE PER ND 1002 292 
CONTACTS, INSULATORS ANO GASKETS TO BE FREE OF POLYURETHANE 

28. CENTRALIZE C4I AND C48 BETWEEN WIRING BOARDS. INDICATED DIMENSIONS 
MUST NOT EXCEED .020 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL 
MEET ALL THE REQUIREMENTS OF PS 2007231 
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CR7 

74 


12 




. 10 


-f* .. 




R29 

20 


R14 

20 


C12 
54 


Rl 5 
23 


Q 6 

71 


CIO 


C24 

62 


R56 

38 




“ lb! 














GRN 


CI3 






ICG ' V 




fe : 






R35 


v FT 




HLi J 






^TPT34- 


13 - 


i \ 

1 \ /i 






EW 


-Xf 


FT 11, 


if / I 


MU 


17 \ I 


R28 

45 


R 23 
28 


R16 
23 


R12 
45 



R2 I 
36 


R24 

26 


R20 

43 


R32 

23 


R 18 
46 


R26 

49 


R22 

50 


/ 


\ 


WAS tfc. 


10 


* MitfN I U 1 m III ■>—I ' ■mm'*. l mm ■■■ 



AmmOSSLmSI 


013 

70 


R 53. 
30 


C23 

62 


R 50 
28 


R57 

39 


R49 

35 


C25 

56 


C26 


C27 

54 


R60 

32 


R62 

49 


R48 

24 


RI7 

31 


Q14 

68 


R66 

51 


R 59 

21 


C o- 

"73 


R 65 
48 


R64 

42 


015^ 
68 4 


R67 

33 


R70 

50 


CR 5 


SEE NOTE 15 
2 PLACES 





2007231 








«8 IS 


















CAPACITOR VALUES ARC M *1 
RESISTOR VALUES ARC M OHMS 
TOLERANCES ON 













































9 


mmm 


I 


* 




R9Q 

50 


T 21 
67 


RI00 

23 


C 53 
53 


RI09 

25 


T20 

66 


Rtt2 

20 


RtlQ 

44 


R107 
34 


T19 
65 


2007231 



ii iiwiuii mm0* 


TI4 

66 


R82 

20 


R93 

34 


R80 

25 


T 18 
67 


R75 

50 


R98 

1TT 


C39 

53 


C47 

57 


R85 

23 


T 17 
66 


TI 5 
67 


Riiy 









/ Ve ,7'v 


l»6^\\C56l 2! 


cat 


I RITA, 


C55 


T20 

BLK / 




PTrkrm 


2irr 


! - \ 





i 


i 






U^R7' 




v \ y N N k 

> / \V ' 


rio: 


TI9 

6RN 






C5I 

(-) 


C44 

(-)! 


r 036“ 


50 5i 


FTI3 


.FT52 


TIO' 


C3^ 



C37 




•02'KJ^T 


■Tt/ 
>43 r 


t^Tblu 


c /L 




F (J 



oooo^ 

oooooo 


C35 


OQO 


^z^poooo 

OOOOO^OOOOO 


TI3 A ■ 
65 y 


C 45 
54 


TIP 

66 


R94 

49 


C 38 
54 


C42 

63 


C46 

53 


R89 

43 


R73 

46 


CRIO 

74 


R95 

25 


R96 

44 


T 16 
65 


SECTION B-B 


C4I 

58 


R8I 

44 


R76 

27 


CR8 

72 


R118 
28 


R 11 7 
35 


R121 
30 


C56 

62 


RI20 

30 


Rl 22 
35 


R123 

41 


C 58 

54 


028 

70 


C 57 
62 


R 1 1 9 
22 


C40 

57 


CR3 

~vr 


\ 

R7?l 

29 


C34 

55 


CR4 

74 


R78 

34 


C 37 
53 


R 79 
49 


CR9 

74 


C36 

52 


R77 

26 


016 

71 


RIM 

36 


5 


R8f 

3) 


9 


i 


Rl 

24 


9 


R8* 

~23 


0 




¥ 


B 


R8! 

2 f i 


D 


if 


4 


ii 


LC26 


VP 


FT14 


T 15 


7(5 BLU 




TI 4 


t r*.' 






/7T 


MN \\ 






CD—' 


_ mm. - 

si 



2007231 


i 



























ipMHRn 

rS wrzvmm pwi 


W4JI 







































r 


w 


1 


• « 


.-** .**#'»* 


APOLLO GW Specification 
PS2007231 R£V< S 
Original Issue Date: 2 
Release Authority: TDRR ia/r#» 
Class A Release V*1 

CODE IDENT NO. 80290 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCK TEST REQUIREMENT* 
SIGNAL CONDITIONER, DUG AND PIPA ASSEMBLY 


DRAWING NO. 2007231 


I 




\ 


Record of Revisioiis 





This specification consists of page 1 to 11 inclusive, 






i 



i 

























# 


I 




\ 

V 


.1 

I 

t 

* 

> 

i 

\ 


r 


■'S*" 




TT 




f 


W 




T 


/ 


A 


rtr 




APOLLO GAN Specification | 

PS2007231 REV- C ! 

Original Issue Date: 2 i 

Release Authority: TDRR Ill s'! 
Class A Release 

CODE IDE NT NO. 90230 . ! 


PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TE8T REQUIREMENTS 
SIGNAL CONDITIONER, IRIG AND PIPA ASSEMBLY 

DRAWINONO. 2007231 



*•- • 














i 


# 



■>p- 


/ 


* 




APOLLO CUN Specification 
PS2007231 REV-G 


3. REQUIREMENTS 

5.1 PERFORMANCE 

V 

4 - 

. 

S. 1.1 DC Qirrent Drain. The do oirrent drain of the assembly shall bfe fO*Hld.l ma» 

S. 1.1 Offset Voltages. The offset voltages of assembly sections a, b o. d, e, and f shall 
be .550 tnvdo. 

3-1.3 Scale Factor 

. « 

3.1.3.1 Assembly Sections a, b, and e* The input voltages of assembly Sections a, b, 

and o shall be 5. $0*0. 50V rms and shall lag the reference by 45* S3* when the respective 
output voltages are 3.500*0.005 vdc. The input voltages of assembly sections a, b, and o 
shall be 3.90*0. 25V rms and shall lag the referenoe fay 45* *3* when, tbs respective output, 
voltages are 2.500*0.005 vdc and pins 3, 10, and 13 are to pin 23. 

3.1. 8 .3 Assembly Sections d, e, and f. The input voltages of assembly sections d, e, and 

f shall be 3.00*0.30V rms with a phase angle of 0* *3* when die assembly section outputs are 
♦2.500*0.005 vdc. 

4 • * * 

* . 

3.1.8.3 Assembly Section g. The output voltage of assembly section g ahili be 4.20*0.2dv rms 

with a phase angle of 0* *5* with respect to the referenoe. 

* « . 

4 

8 .1.3.4 ^ Assembly Section h. the output voltage of assembly section h shall be 4.30*0.40 vdc. 

» 

* •< 

3.1.4 Gain Stability. The scale factors of the assembly sections specified in 3.1.3 shall not 

deviate by more than *1 percent when the *28 vdc supply is enhanced to *33 vdc or degraded to 
*23 vdc. 

» 

•4 

3. 1 .5 Scale Factor Linearity. The individual scale factors of assembly sections a, b, o, d, e, 

and f shall not deviate by more than 4 percent from the average of 6 scale factors for each 
assembly section. 

3. 1.6 Output Impedance. The output impedanoe of assembly sections a, b, o, d, e, f, and h 
shall be <5k ohms. 

\ 

. * f 

3.1.7 Output Ripple and Noise. The output ripple and noise of assembly sections a, b, and e 

shall be less than 10 mv pp. The output ripple and noise of assembly sections d. e. f. and h 
shall be less than 31 mv pp. 
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3. REQUIREMENTS . 

3.1 PERFORMANCE 

V* * 

3.1.1 DC Current Drain. Hie do current drain of the assembly shall be 60.0*10.0 ma. 

3.1.3 Offset Voltages. The offset voltages of assembly sections a, b c, d, e, and f shall 
be _$50 mvdc. 

3.1.3 Scale Factor 

3.1.8.1 Assembly Sections a, b, and o* Ihe input voltages of assembly sections a, b, 

and o shall be 5. $0*0.50V rms and shall lag the reference by 45* ±2* when the respective 

output voltages are 3.500*0.005 vdc. The input voltages of assembly sections a, b, 0 

shall be 8. 7$t0. 25V rms and shall lag the reference by 45* *2* when, the respective output, 

voltages are 2.500*0.005 vdc and pins 3, 10, and 13 are oonneeted to pin 23. 

’ * 

3.1.3.3 Assembly Sections d, e, and f. The input voltages of assembly sections d, s, mid 

f shall be 3.00*0.30V rms with a phase angle of 0* *3* when the assembly section outputs are 
+2.500*0.005 vdo. » 

3.1.3.3 Assembly SectioA g. The output voltage of assembly section g shall be 4.30*0.30V rms 
with a phase angle of 0* *5* with respect to the reference. 

* «■> V 

3.1.8.4 Assembly Section h. The output voltage of assembly section h shall be 4.30*0.40 vdc* 
# • 

3.1.4 Gain Stability. Hie scale factors of the assembly sections specified in 3.1.3 not 

deviate by more than *1 percent when the +23 vdo supply is enhanoed to *33 vdc or degraded to 
*23 vdo. 

3.1.5 Scale Factor Linearity. The individual soale factors of assembly sections a, b, e, d, e, 

and f shall not deviate fay more than 4 percent from the average of 6 scale factors for ml 
assembly section. 

* . . 

3.1.6 Output Impedance. The output impedance of assembly sections a, b, o, d, e, f, and h 
shall be <5k ohms* 

f 

8.1.7 Output Ripple and Noise. Hie output ripple and noise of assembly sections a, b, and o 

shall be less than 10 mv pp. The output ripple and noise of assembly sections d, e, f, and h 
shall be less than 33 mv pp. 
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•nail not deviate by more than *10 percent of die previbration levels for a period exceeding t 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly. 
After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3 .8 Insulation Resistance. The do resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of Standard MIL-8TD-202 Uaii* a megohmmeter 
having an output voltage of 325*78 vdc and limited to a short circuit current of 6 .0 micros r.jb 
amperes.' The insulation resistance shall bejtlOO megohms. 

I - , 

4. 8 .4 Continuity and DC Resistance. Tie dc resistance between the pins listed in Table t 
shall be as specified when measured with a low-voltage, resistance measUrii^ devioe using 
Method 303 of Sta ndar d MIL-8TD-202. Tb assure a good electrical connection when measur¬ 
ing between pin 1 and the chassis, the anodising may be penetrated on the top of the module. 

i ; 

4.3.8 Circuit Isolation. Verification records shall be examined to verify th^t the require* 
ment of 3.2.8.8 has been met. 


4.8.8 DC Qirrent Drain. With all of the input pins specified in Table II connected together 
and the reference voltage off, the do current drain on the 28.0 vdc supply shall be 80.0*10. • 

4.3. f Offset Voltage. With the input pins of assembly sections a, b, c, d, e, and f specified 
in Table n connected together and the operating voltages applied, the voltage at each pair of 
respective output pins shall be <60 mv do. 


♦ * 


4.3.8 Beale Factor 


» • 


4.3. 8 .1 Assembly Sections a, b, and e. With an output of 2.600*0.005 vdc; the input 
signal shall be between 6 *H and M|jOV rms and shall lag the reference voltage by 46* * 2 *. 
With an output of 2.500*0.005 vdc, and pins 3, 10, and 18 connected to pin 23, the input 
signal shall be between 2. 8 # and 3»8t(V rms and shall lag the reference voltage by 45* *2*. 

4.3. 8 .2 Assembly Sections d, e, and f. With an output of *2.500*0.005 vdc, the input 

signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* *2*. 

♦ 

, J( . *. 

4.3. 8 .3 Assembly Section g. The voltage at the output pins shall be between 4.00 and 4.40V 
rms with a phase angle of 0* *5* with respect to the 3200 ops reference. 

4.3. 8 .4 Assembly Section h. The voltage at the output pins shall be between 2.90 vdc and 
4.7Q vdc.* c. su&it? oi o* ±z w 


• ^ ? 

• * 
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shall not deviate by more than ±10 percent of the previbration levels for a period exceeding 1 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly. 
After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. The do resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of Standard MIL-STD-202 usii« a megohmmeter 
having an output voltage of 225*76 vdc and limited to a short circuit current of 6.0 nJicnroe.tn^'-.r^js 
amperes. The insulation resistance shall be£100 megohms. 

i 

4.3.4 Continuity and DC Resistance. Tie do resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measurii^ devioe using 
Method 303 of Standard MIL-STD-202. Tb assure a good electrical connection when measur¬ 
ing between pin 1 and the chassis, the anodising may be penetrated on the top of the module. 

* 

4.3.3 Circuit Isolation. Verification records shall be examined to verify dint the require¬ 
ment of 3.2.2.3 has been met. 

. * 

t 

4.3.3 DC Current Drain. With all of the input pins specified in Table D connected together 

and the reference voltage off, die do current drain on the 23.0 vdc supply shall be 40.0*10. I ni. 

% 

i 

4.3.7 Offset Voltage. With the input pine of assembly sections a, b, e, d* e, and f specified 
in Table n connected together and the operating voltages applied, the voltage at each pair of 
respective output pins shall be <50 mv do. 

* . * 

<r- 

4.3.8 Scale Factor 

a 

i • 

4.3.8.1 Assembly Sections a, b, and o. With an output of 2.500*0.005 vdc* the input 
signal shall be between 5 «I8 and |,|0V nns and shall lag die reference voltage by 46* *2*. 

With an output of 2.500*0.005 vdc, and pins 3, 10 L and 18 connected to pin 23, the input 
signal shall be between 2.50 and 3»00y rms and shall lag the reference voltage by 45* *2*. 

4.3.8.2 Assembly Sections d, e, and f. With an output of *2.500*0.005 vdc, die input 
signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* *2*. 

- i 

^ . * )* •?. .«# .. a. 

4.3.8.3 Assembly Section g. The voltage at the output pins shall be between 4.00 and 4.40V 
rms with a phase angle of 0* *5* with respect to the 3200 eps reference. 

4 • * 

4.3.8.4 Assembly Section h. The voltage at die output pins be between 3.90 vdc and 

4.70 VdC. « •- 5Uig,ic-: Ox o'' sbo' 
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3.2 PRODUCT CONFIGURATION 

* 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007231 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.2.1 Insulation Resistance. The dc resistance between all assembly pins and pin 1 
shall be > 100 megohms. 

* 

3.2.2.2 Continuity and DC resistance. The continuity and dc resistance shall be as 
specified in Table I. 


TABLE I 

\ 

CONTINUITY AND DC RESISTANCE 


PINS 


RESISTANCE | 

From 

To 

Min 

[ Max 

13 

15 

!84kQ 

I96kft 


7 

■ i 

i 

i 


' 27 

2 





14 

16 





S 

8 v 



1 

t 

29 

28 

184k ft 

19 6k ft 

35(f) 

‘ 25(“) 

19k ft 

40k ft 

20 1 

22 

985kft 

I050kft 

1 

Chassis 


0.5Q 


3.2.2.3 Circuit Isolation. The dc resistance between any two low pins of the power, 
reference, input, and output circuits shall be >100 megohms. 

3.2.2.4 Diode Function. A +2.50*0.10 vdc output for assembly sections a, b, and c, 
shall not decrease when pins 17 and 19 are connected together. A -2.50*0.10 vdc output 
for assembly sections ,a, b, and c shall decrease below -1.0 vdc for the above pin connec¬ 
tions. 

3.2.2.5 Overvoltage. Within an input of 6.0*0.1 V rms O and * phase to assembly 
sections d, e, and f, their respective output voltages shall not exceed 0*4.0 vdc. 

**■ *» 
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* 


4.2.1.3 Test Connections. Unless otherwise specified, the tests herein shall be performed 

on each assembly section as shown in Figure 1, using the applicable input and output pins as 
detailed in Table II. F 




0 


TABLE n 


INPUT OUTPUT PIN CONNECTIONS 



* 

4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units whloh 
ave not been corrected will be considered for acceptance only upon formal application by the 
contractor the cognizant NASA representative. 


4.3 TESTS 


4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007231. Particular attention shall be given to inspection for nicks, 

scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility ’ 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 

and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in die vibration fixture in a manner similar to the way it will be mounted 
ih service so that it will be vibrated along the axis shown in Figure 2. Hie assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec 
The magnitude of vibration shall be 6. Og rros limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the 
range of X.OOaO. 60 vdc for assembly sections a, b, c, d, e, and f. A 4.5±0.2 vdc voltage 
shall be present at the output pins of assembly section h. During vibration the output voltages 
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4.2.1.3 Test Connections. Unless otherwise specified, the tests herein shall be performed 

on each assembly section as shown in Figure 1, using the applicable input and output pins as 
detailed in Table n. 


TABLE n 


INPUT OUTPUT PIN CONNECTIONS 



4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of *Ma 
specification shall automatically, classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only upon formal application by the 
contractor to the cognizant NAS \ representative. 

•» 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 

requirements of Drawing 2007231. Particular attention shall be given to inspection for nicks, 

scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility ’ 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 

be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 
The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the 
range of *.00±0. 60 vdc for assembly sections a, b, e, d, e, and f. A 4.5±0.2 vdc voltage 
shall be present at the output pins of assembly section h. During vibration the output voltages 
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4.2.1.3 Test Connections. Unless otherwise specified, the tests herein shall be performed 
on each assembly section as shown in Figure 1, using the applicable input and output pins as 
detailed in Table II. 

TABLE 0 

■ 

INPUT OUTPUT PIN CONNECTIONS 


ASSEMBLY 

SECTION 

INPUT PINS 

1 OUTPUT PINS ] 

Hi 

Lo 

Hi 

Lo 

A 

. 13 

15 

21 

19 

b 

9 

7 

12 

19 

c 

27 

2 

30 

19 

d 

14 , 

16 

31 

19 

e r 

5 

8 

11 

19 

f 

29 

28 

4 

19 

g 

—- 

— 

33 

23 

h 



35 

25 


4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units which . 
have not been corrected will be considered for acceptance only upon formal application by the 
contractor to die cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007231. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects,containihantS, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship*Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in die vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 

be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 
The magnitude of vibration shall be 6.0g rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the 
range of 2.00±0. 60 vdc for assembly sections a, b, c, d, e, and f. A 4.30±0.50 vdc voltage 
shall be present at the output pins of assembly section h. During vibration the output voltages 
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PARTIAL SECTION E“E 


QI9 

REF 


TI5 REF 

(TYP FOR Tl4,Tl6,Tl7, 
TI8,TI9,T20 & T2t) 


013 REF 

(TyP FOR 
Q28) 


C25REF 


3 


C4I REF 
(TYP FOR C48) 


SEE NOTE 28 


TT 


017 

REF 


C7 REF 

(TYP f C R Ci4,C2l,C8,Cl5, 
C22,C40,C47,C54 & C 5b} 


016 

REF 


C4 REF 

(TYP FOR C6,Cll,Cl3, C i8, 
C20, C37,C39,C44,C46, 
C5I AND C53) 


/ ' / 


SECTION D“D 


notes: 

1. INTERPRET 0RAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY M'L-D-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. ■+ DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE S'DE OF DIODE 

6. MOUNTING TORQUE FOR FIND NO. 9 TO BE I5~20 INCH OUNCES 

7. typical sleeving for feed thru and transformer leads 

8. ASSEMBLE find NO. 10 AND ll TO FIND NO. I PER NDI002I36 

9. MARK .I0/.06 HIGH WHITE CHARACTERS PER ND 1002019. CENTRALIZE AS ShQwN 

10. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER 
ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER ND 1002005 

12. UNLESS OTHERWISE SPECIFIED All WIRING SHALL BE IN ACCORDANCE W TH N0IOO2O69 

13. BLACK DOT AND CROSS HATCHED WIRING INDICATES UPPER LEvEL WIRING 

14. WHITE DOT AND CLEAR WIRING INDICATES lOWER LEVEL WIPING 
15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSED LEAD OF Find NOi 66 .060/.I00 FROM CASE 

17. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NO. 19 THRU 50,54, 7 3 AND 74 

19. BOND FIND N0.2 TO FIND NO I PER NDI002004 TYPE I 

20. BOND Ql Thru 015 TO FIND NO. 2 PER NOI002C04 TYPE I 

21. BOND T l Thru T9, Til AND T12 TO find NO. 3 PER NC'00?004 TrP£ I 

22. BOND TIO AND T13 ThRu T2l TO FIND NO. 4 PER NO > C02 C 04 TyPE I 

23. BOND Q16 Thru Q28 TO FIND NO-5 PER ND 1002004 TYPE I 

24. TRIM UNUSED LEAD OF FIND NO. 68 .0I0/.C30 FROM CASE 

25. CLEAN module WHERE POSSIBLE BY DEGREASING WiTh FREON AND tSO-PROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

26. EXCEPT FOR MODULE MOUNTING SURFACE PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER AND I0C8809-4 PAINT. OVERCOAT PER NDI00229I 
USING 1012543-003. PIN BLADES AND INSULATORS TO BE FREE OF PAINT. 

27. AFTER PAINTING AND MARKING APPLY A COAT OF POlyuREThANE ICG6667 
to all Surfaces Excfpt moduif mounting suRfacf fep nci002292 
CCN^AC T 5 , insulator: and GASKETS TO BE free of POlyuREThANE 

28. CENTRALIZE C4I AND C48 BETWEEN WIRING BOARDS- iNDlCATEO DIMENSIONS 
MUST NOT EXCEED .020 

29. COMPLETED ASSEMBLY Shall BE TESTED IN ACCORDANCE WITH AND SHALL 
MEET ALL THE REQUIREMENTS OF PS 2007231 
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shall not deviate by more than ±10 percent of the previbration levels for a period exceeding 1 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly.' 
After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of Standard MIL-STD-202 using a megohmmeter 
having an output voltage of 150±25 vdc and limited to a short circuit current of 6 .0 micro¬ 
amperes. The insulation resistance shall be £100 megohms. 

» • 

* 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of Standard MIL-STD-202. To assure a good electrical connection when measur¬ 
ing between pin 1 and the chassis, the anodixing may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.2.3 has been met. 

4.3.5 DC Current Drain. With all of the input pins specified in Table II connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 60.0±l0.0 xna. 

• 

4.3.7 Offset Voltage. With the input pins of assembly sections a, b, o, d, e, and f specified 
in Table n connected together and the operating voltages applied, the voltage at each pair of 
respective output pins shall be <50 mv dc. 

4.3.8 Scale Factor 

* • 

4.3. 8 .1 Assembly Sections a, b, and c. With an output of 2.500±0.005 vdc, the input 
signal shall be between 5*00 and 6 *ftOV rms and shall lag the reference voltage by 45* ± 2 *. 

With an output of 2.500±0.005 vdc, and pins 3, 10, and 18 connected to pin 23, the input 
signal shall be between 2.50 and 3*Q^V rms and shall lag the reference voltage by 45 * ± 2 *. 


4.3.8.2 Assembly Sections d, e, and f. With an output of +2.500±0.005 vdc, the input 
signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* ±2°. 

4.3. 8 .3 Assembly Section g. The voltage at the output pins shall be between 4.00 nwrf 4 . 40 V 
rms with a phase angle of 0° ±5° with respect to the 3200 cps reference. 

4.3. 8 .4 Assembly Section h. The voltage at the output pins shall be between 8.90 vdc and 

4.70 vdc. ~ . . . . 
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shall not deviate by more than ±10 percent of the previbration levels for a period exceeding 1 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly. 
After vibration, the assembly shall be examined as specified in 4.3.1. 

♦ f 

4.3.3 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of Standard MIL-STD-202 using a megohm me ter 
having an output voltage of 150±25 vdc and limited to a short circuit current of 6.0 micro*' * 
amperes. The insulation resistance shall be JfclOO megohms. 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of Standard MIL-STD-202. To assure a good electrical connection when measur* 
ing between pin 1 and the chassis, the anodising may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.2.3 has been met. 

4.3.6 DC Current Drain. With all of the input pins specified in Table n connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 60.0±l0.0 as. 

4.3.7 Offset Voltage. With the input pins of assembly sections a, b, c, d, e, and f specified 
In Table n connected together and the operating voltages applied, the voltage at each pair of 

respective output pins shall be <50 mv dc. 

* * 

4.3.8 Scale Factor 

a 

4.3.8.1 Assembly Sections a, b, and c. With an output of 2.500±0.005 vdc, the input 
signal shall be between 5*00 and 6«&0V rms and shall lag the reference voltage by 45* ±2*. 

With an output of 2.500±0.005 vdc, and pins 3, 10, and 18 connected to pin 23, the input 
signal shall be between 2.50 hnd 3»9^V rms and shall lag the reference voltage by 45° ±2*. 

4.3.8.2 Assembly Sections d, e, and f. With an output of +2.500±0.005 vdc, the input 
signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* ±2*. 

4.3.8.3 Assembly Section g. The voltage at die output pins shall be between 4.00 and 4.40V 
rms with a phase angle of 0* ±5° with respect to the 3200 cps reference. 

4.3.8.4 Assembly Section h. The voltage at the output pins shall be between 3.90 vdc anA 

4 . 70 vdc. - ; . ... ‘ 
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<10 nw pp for assembly sections a, b, e, and <25 my pp for assembly sections d, e, f and h 
with nominal, enhanced, and degraded B+ voltage applied. With pins 3, 10 and 18 connected 
to pin 23 and the output voltage of assembly sections a, b, and c adjusted to +2.50*0 05 vdc 

the ripple and noise voltage at the respective output pins shall be <10 mv pp with nominal ' 
enhanced, and degraded B+ voltage applied. * 


4 * 3 * 14 Ov ervolta ge- With 6.0±0. IV rms O and r phase applied to the input pins of assembly 
sections d, e, and f, the respective output shall lie within the range of 0±4 vdc. 

5. PREPARATION FOR DELIVERY 


5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
6. NOTES. None. 
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REF 
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TI8,TI9,T20 & T20 
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Q28) 
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C4I REF 
(TYP FOR C48) 

SEE NOTE 28- 


C25 REF 
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017 

REF 
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REF 


C4 REF 
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SECTION D-D 


notes: 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. ■+ DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE SIDE OF DIODE 

6. MOUNTING TORQUE FOR FIND NO. 9 TO BE I5~20 INCH OUNCES 

7. TYPICAL SLEEVING FOR FEED THRU AND TRANSFORMER LEADS 
& ASSEMBLE FINO NO. 10 ANO II TO FlNO NO. I PER NDI002I36 

9. MARK .I0/.06 HIGH WHITE CHARACTERS PER ND 1002019. CENTRALIZE AS SHOWN 

10. MARK .I4/.I0 HIGH WHITE CHARACTERS PER ND 1002019 AND SERIALIZE PER 

ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER NO 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NDI002069 

13. BLACK DOT ANO CROSS HATCHEO WIRIN6 INDICATES UPPER LEvEl WIRING 

14. WHITE DOT AND CLEAR WIRIN6 INDICATES LOWER LEVEL WIRING 
15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSED LEAD OF FiNO NO. 66 .060/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR Find NO. 19 THRU 5O,54,73AN0 74 

19 . BOND FIND NQ.2 TO FiNO NO 1 PER NDi002004 TYPE I 

20. BOND 01 THRU 015 TO FIND NO. 2 PER ND 1002004 TYPE I 

21. BOND Tl Thru T9, Til ANO Tl 2 TO FIND NO. 3 PER NDI002004 TYPE I 

22. BOND TiO and T 13 thru T 21 to find no. 4 PER N0i002004 Type I 

23. BOND 016 Thru Q28 TO FINO NO. 5 PER NO 1002004 TYPE I 

24. TRIM UNUSED LEAD OF FIND NO. 68 .0I0/.030 FROM CASE 

25. CLEAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO-PROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

26. EXCEPT FOR MODULE MOUNTIN6 SURFACE PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER AND 1008809-4 PAINT. OVERCOAT PER NDI00229I 
USING 1012543*003. PIN BLADES AND INSULATORS TO BE FREE OF PAINT. 

27. AFTER PAINTING ANO MARKING APPLY A COAT OF POLYURETHANE 1008867 

to all surfaces Except module mounting surface per nd 1002 292 

CONTACTS, INSULATORS ANO GASKETS TO BE FREE OF POLYURETHANE 

28. CENTRALIZE C4I ANO C48 BETWEEN WIRING BOARDS. INDICATED DIMENSIONS 
MUST NOT ExCEEO .020 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL 
MEET ALL THE REQUIREMENTS OF PS 2007231 


C 2 I 
59 

R44 

20 


R42 

25 


R 37 
50 


C I 7 
52 


R4I 

49 


CI9 

54 


R 34 
46 


R 3 3 

46 


f QIO 

VJLL 

SEE NOTE 6(~9~) 

( C R 7 

V 74“ 


RI9 

~46~ 


yelI 




//' -x 






*35 


i v FT 




J6 rElD b 




C 13 








f nrCL\ 








CG ' V 

X) »J 

{ FT 


f 6f\ 










^t34-VJft^ 

,FTI3 




* \ O 

' X A » 


C^> 




F’5 1 


.^ 25 ' 


Mi 


I V I 


5 11 


7 \ I 


R20 

43 


R I 8 
46 


R26 

49 


R22 

50 


FTu 

^Tl2 






3 \ 24\ \25 



R32 

23 


C 26 
61 


C 27 

54 


R60 

32 


R62 

49 


R48 

24 


RI 7 

31 


014 

68 


R66 

51 


R 59 
21 


C R 2 
73 


R65 

48 


R64 

42 


OlS 

68 

R67 

33 


R70 

50 


CR 5 

74 


SEE NOTE 15 
2 PLACES 




J 




12 





10 


2007231 


REV SM 
LTn \ 

H V 
















































































2007231 























































2007231 


RCV 

ITR 

H 




















































V 


i *1 


l i 


(to* • 


► 


« 


i 




J 


Date 

Revlsloc 

1 TDRR 

Pages 


Ap 

Letter 

No. 

Revised 


AC 

9/22/66 

A 

31228 

3. 4. 5. 9. 11 

QPi*” 

MGM EA 

11/3/661 

B 

31785 

10 

(#>{**' 

MGM EA 

fa 12/I6/6 a 

c 

32326 

9 

4 * 1 * 

MGM EA 

(£ 12/15/6 > 

D 

32338 

4, 6 


MGM EA 

2/3/67 

E 

32903 

6 


MGM EA 

/R 2/9/67 

F 

32944 

9 


MGM EA 

(ft 1/6/67 

G 

33533 

JJL11 _ 


MGM EA 

17-20-67 

H 

34194 

-3*2 _ 

(WCAc. 

MGM SB 






























PARTIAL SECTION E~E 


R27 

25 



Q12 
69 








SECTION D-D 


NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. ♦ DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE SIDE OF DIODE 

6. MOUNTING TORQUE FOR FIND NO. 9 TO BE 15-20 INCH OUNCES 

7. TYPICAL SLEEVING FOR FEED THRU AND TRANSFORMER LEADS 

8. ASSEMBLE FINO NOt 10 AND II TO FIND NO. I PER NDI002I36 

9. MARK .IQ/.06 HIGH WHITE CHARACTERS PER ND 1002019. CENTRALIZE AS SHOWN 

10. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER 

ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER ND 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE in ACCORDANCE WITH ND 1002069 

13. BLACK DOT AND CROSS HATCHED WIRIN6 INDICATES UPPER LEVEL WIRIN6 

14. WHITE DOT AND CLEAR WIRIN6 INDICATES LOWER LEVEL WIRIN6 

15. INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSED LEAD OF FIND NO-66 .060/.I00 FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

16. TYPICAL SLEEVING FOR FIND NO. 19 THRU 50,54,73 AND 74 

19 . BONO FINO NO.2 TO FIND NO I PER NDI002004 TYPE I 

20. BOND Ql THRU QI5 TO FIND NO. 2 PER ND 1002004 TYPE I 

21. BOND Tl THRU T9, Til AND Tl2 TO FIND N&3 PER NDI002004 TYPE I 

22. BOND TIO AND TI3 THRU T2I TO FIND NO. 4 PER NDI002004 TYPE I 

23. BOND Q16 Thru Q28 TO FINO NO. 5 PER NDI002004 TYPE I 

24. TRIM UNUSED LEAD OF FIND NO. 68 JO I0/.030 FROM CASE 

25. CLEAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO-PROPYL 
ALCOHOL PRIOR TO encapsulation 

26. EXCEPT FOR MODULE MOUNTING SURFACE PAINT ALL SURFACES PER ND 1002279 
USIN6 1010992 PRIMER ANO 1008809-4 PAINT. OVERCOAT PER N0I00229I 
USING 1012543-003. PIN BLADES AND INSULATORS TO BE FREE OF PAINT. 

27. AFTER PAINTING AND MARKING APPLY A COAT OF POLYURETHANE 10 0 8867 
TO ALL SURFACES EXCEPT MODULE MOUNTING SURFACE PER ND 1002292 
CONTACTS, INSULATORS ANO GASKETS TO BE FREE OF POLYURETHANE 

28. CENTRALIZE C4I AND C48 BETWEEN WIRING BOARDS. INDlCATEO DIMENSIONS 
MUST NOT EXCEED .020 

29. COMPlETEO ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL 
MEET ALL THE REQUIREMENTS OF PS 2007231 
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notes: 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STAN0AR0S PRESCRIBED BY MIL-0-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. -f DENOTES POSITIVE SIDE OF CAPACITOR 

5. K OENOTES CATHOOE SlOE OF OlODE 

6. MOUNTING TORQUE FOR FI NO NO. 9 TO BE 15-20 INCH OUNCES 

7. TYPICAL SLEEVIN6 FOR FEED THRU ANO TRANSFORMER LEADS 
9. ASSEMBLE FINO NO. 10 ANO II TO FINO NO. I PER N0IOO2I36 

9. MARK .10406 HI6H WHITE CHARACTERS PER NO 1002019. CENTRALIZE AS SHOWN 
K>. MARK .I4/.I0 HI6H WHITE CHARACTERS PER MO 1002019 ANO SERIALIZE PER 
ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER NDI002005 

12. UNLESS OTHERWISE SPECIFIED all WIRING Shall K IN ACCORDANCE WITH NDI002069 

13. BLACK DOT ANO CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

14. WHITE DOT AND CLEAR WIRIN6 INDICATES LOWER LEVEL WIRING 
15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSEO LEAD of FIND NO. 66 .06O/.IOO FROM CASE 

17. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

19. TYPICAL SLEEVING FOR FINO NO. 19 THRU 50,54,73 ANO 74 

19. BONO FINO NQ.2 TO FINO NO I PER NDI002004 TYPE I 

20. BOND 01 THRU 015 TO FIND NO. 2 PER ND 1002004 TYPE I 

21. BOND Tl THRU T9, Til AND Tl2 TO FIND N&3 PER NO 1002004 TYPE I 

22. BONO TIO AND TI3 THRU T2I TO FIND NO. 4 PER NDI002004 TYPE I 

23. BONO 016 THRU Q28 TO FINO NO. 5 PER NDI002004 TYPE t 

24. TRIM UNUSEO LEAD OF FINO NO. 68 JO I0/.030 FROM CASE 

25. CLEAN MOOULE WHERE POSSIBLE BY DE6REASING WITH FREON AND ISO-PROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

26. EXCEPT FOR MOOULE MOUNTING SURFACE PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER ANO I00SB09-4 PAINT. OVERCOAT PER NDI00229I 
0SING 1012543-003. PIN BLADES ANO INSULATORS TO BE FREE OF PAINT. 

27. AFTER PAINTIN6 ANO MARKING APPLY A COAT OF POLYURETHANE 10 08867 
i TO ALL SURFACES EXCEPT MODULE MOUNTING SURFACE PER ND 1002292 

CONTACTS, INSULATORS ANO GASKETS TO BE FREE OF POLYURETHANE 
29. CENTRALIZE C4I ANO C49 BETWEEN WIRING BOAROS. INDICATED DIMENSIONS 
MUST NOT EXCEED .020 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL 
MEET ALL THE REQUIREMENTS OF PS 2007231 
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REF 


C7 REF 

(TYP P0RC»4,C2+rG8,<!5, 
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REF 


C4 REF 

(TYP FOR C6,CII,CI3, CIS, 
C20, C37, C39, C44, C46. 

C5I AND C53) 


SECTION D-D 


NOTES: 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEED THRU 

4. + DENOTES POSITIVE SIDE OF CAPACITOR 

5. K DENOTES CATHODE SIDE OF DIODE 

6. MOUNTING TORQUE FOR FIND NO. 9 TO BE 15-20 INCH OUNCES 

7. TYPICAL SLEEVING FOR FEED THRU AND TRANSFORMER LEADS 

8. ASSEMBLE FIND NU 10 AND II TO FIND NO. I PER NDI002I36 

9. MARK .I0/.06 HIGH WHITE CHARACTERS PER ND 1002019. CENTRALIZE AS SHOWN 

10. MARK .I4/.I0 HI6H WHITE CHARACTERS PER NO 1002019 AN0 SERIALIZE PER 
ND 1002023. CENTRALIZE AS SHOWN 

11. WELD PER ND 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH ND 1002069 

13. BLACK DOT AND CROSS HATCHED WIRIN6 INDICATES UPPER LEVEL WIRIN6 

14. WHITE DOT AND CLEAR WIRIN6 INDICATES LOWER LEVEL WIRING 
15- INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSED LEAD OF FIND NO. 66 .060/.I00 FROM CASE 

17. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

IB. TYPICAL SLEEVING FOR FIND NO. 19 THRU 50,54,73 AND 74 

19. BONO FIND N0i2 TO FIND NO I PER NDI002004 TYPE I 

20. BOND Ql THRU 015 TO FIND NO. 2 PER ND 1002004 TYPE I 

21. BOND Tl THRU T9, Til AND TI2 TO FIND NO. 3 PER ND 1002004 TYPE I 

22. BOND TIO AND TI3 THRU T2I TO FINO NO. 4 PER NDI002004 TYPE I 

23. BOND QI6 THRU Q28 TO FIND NO. 5 PER NDI002004 TYPE I 

24. TRIM UNUSED LEAD OF FINO NO. 68 .0I0/.030 FROM CASE 

25. CLEAN MODULE WHERE POSSIBLE BY DE6REASIN6 WITH FREON AND ISO-PROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

26. EXCEPT FOR MODULE MOUNTING SURFACE PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER AND 1008809-4 PAINT. OVERCOAT PER MDI00229I 
USING 1012543*003. PIN BLADES AND INSULATORS TO BE FREE OF PAINT-! 

27. A FTE R MIN T ING A N D M A R K ING APfHv 4 COBT OF tvn * m » rTnawr mna a » 


28. CENTRALIZE C4I AND C48 BETWEEN WIRING BOARDS. INDICATED DIMENSIONS 
MUST NOT EXCEED .020 

29. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL 
MEET ALL THE REQUIREMENTS OF PS 20072 31 

3D.1FWWT MODULE MOUNTING SURFACE PER ND IOOZ29T USING NHL-P-8585 ZINC CHROMATE" 
PRIMER FOLLOWED BY 1012543*003 PAINT. MODULE GUIDE PIN HOLES TO BE FREE OF PAINT. 
~TOTAL DRY FILM THICKNESS MUST NOT EXCEED 2 MILS. ~ ~ 
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3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007231 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.2.1 Insulation Resistance. The do resistance between all assembly pins and pin 1 shall 
be >100 megohms. 

3.2.2.2 Continuity and DC Resistance. The continuity and do resistance shall be as 
specified in Table L 


TABLE %. > 1 

CONTINUITY AND DC RESISTANCE 


PINS 



RESISTANCE 

-1 

From 

To 

Min I Max 1 

13 

15 

184MT 

196k* 

9 

27 

14 

7 

2 

15 



• 


5 

8 





29 

28 

184k* 

196k* 

35(+) 

25<-) 

35k0 

40k* 

20 

22 

985k* 

1050k* 

1 

Chassis 



8. 

mi 


3.2.2.3 Circuit Isolation. The do resistance between any two low pins of the power, refer¬ 
ence, input, and output circuits shall be £100 megohms. 


3.2.2.4 Diode Function. A +2.50±0.10 vdc output for assembly sections a, b, o, d, e, and 
f shall not decrease when pins 17 and 19 are connected together. A -2.50±0.10 vdc output for 
assembly sections a, b, o, d, e, and f shall decrease below -1.0 vdc for the above pin oonneo- 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 PRODUCT PERFORMANCE AND CONFIGURATOR REQUIREMENTS/QUAUTT 
VERIFICATION CROSS REFERENCE INDEX 


Test/Exam Ination 

Requirement 

Method 

DC Current Drain 

3.1.1 

4.3.6 

Offset Voltage 

3.1.2 

4.3.7 

Scale Factor 

3.1.3 

4.3.8 

Gain Stability 

3.1.4 

4.3.9 

8cale Factor Linearity 

3.1.5 

4.3.10 

Output Impedance 

3.1.6 

4.3.11 

Output Ripple and Noise 

3.1.7 

4.3.13 

Drawing Compliance 

3.2.1 

4.3.1 

Insulation Resistance 

3.2.2.1 

4.3.3 

Continuity and DC Resistance 

3.2.2.2 

4.3.4 

Circuit Isolation 

8.2.2.3 

4.3.6 

Diode Function 

3.2.2.4 

4.3.12 


4.2 GENERAL. Hie contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.2.1 Test Conditions 

4.2.1.1 Environmental. Unless otherwise specified, the assemblies be tested under 
the following ambient conditions: 

« 

a. Temperature: 25*C*10*C 

b. Relative Humidity: 90% max 
o. Barometric Pressure: 28 to 32 inches of Hg 

4.2.1.2 Inputs. The following inputs are necessary for performance of the tests specified 
herein. 

a. Adjustable DC 8upply Voltage: 28.00*0.28 vdc, nominal 

33.00*0.33 vdc, enhanced 
23.00*0.23 vdc, degraded 

b. AC Referenof Voltage: 28.00*0.28V rms, 3200*3 cps 

o. AC Signal Voltage:^ Q to 6V rms; 3200*3 cfes, with phase angles hT+0**2* , 
+18Gf±2*, -45* *?', and +13612* with respect to the reference voltage. 
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4.2.1.3 Test Connectioiis. Unless otherwise specified, the tests herein shall be performed 
on each assembly section as shown in Figure 1, using the applicable input and output p<n* as 
detailed in Table n. 

TABLE O 

INPUT OUTPUT PIN CONNECTIONS 


ASSEMBLY 


INPUT PINS 

OUTPUT PINS 

SECTION 

Hi 

1 1x5 

Hi 

Lo 

A ’ 

13 

15 

21 

19 

b 

9 

7 

12 

19 

0 

27 

2 

30 

19 

d 

14 

16 

31 

19 

e 

5 

8 

11 

19 

f 

29 

28 

4 

19 

g 

— 

— 

33 

23 

h 

— 

— 

35 

25 


4.2.2 Nonconforming Units. Failure of die units to pass any examination or test of ftk 
specification shall automatically classify die unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to die 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only upon formal application by die 
contractor td the oognizant NASA representative. 

4.3 TESTS 


4.3.1 Drawing Compliance. Hie assembly shall be visually examined for compliance to die 

requirements of Drawing 2007231. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, ftnnapiniUnt rfUWta, pin miaalig nmont, and legibility 

and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in die vibration fixture in a manner similar to die way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 

be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 
The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the 
range of 2.50±0.10 vdc for assembly sections a, b, e, d, e, and f. A 4.5*0.2 vdc voltage 
shall be present at die output pins of assembly section $t. During vibration the output voltages 


* ' ■ - % .V 


-f*V..»• •» - 


v • 4 - 
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shall not deviate by more than ±10 percent of the prevfbratlon levels for a period exceeding 1 
msec. Any deviation exceeding this requirement shall be cause for rejection of the assembly. 
After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Insulation Resistance. The dc resistance between all assembly pins and pin 1 be 

measured in accordance with Method 302 of Standard MIL-8TD-202 usii* a megohm meter 
having an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 microampere 
amperes. The insulation resistance shall megohms. 

4.3.4 Continuity and DC Resistance. The dc resistance between the pins listed in Table I 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of St andar d MIL-8TIV202. lb assure a good electrical connection when measur¬ 
ing between pin 1 and the chassis, the anodising may be penetrated on the top of the module. 

4.3.5 Circuit Isolation. Verification reoords shall be examined to verify that the require¬ 
ment of 3.2.2.3 has been met. 

4.3.0 DC Current Drain. With all of the input pins specified in Table n connected together 
and the reference voltage off, die do current drain on the 28.0 vdc supply shall be 40.0±4.0 ma. 

4.3.7 Offset Voltage. With the input pins of assembly sections a, b, c, d, e, and f specified 
in Table n connected together and the operating voltages applied, the voltage at each pair of 
respective output pins shall be <50 mv de. 

4.3.8 Scale Factor 

4.3.8.1 Assembly Sections a, b, and e. With an output of 2.500±0.005 vdc, the input 
signal shall be between 6 •ft, and t«%0V rms and shall lag the reference voltage by 45* ±2*. 

With an output of 2.500±0.005 vdc, and pins 3, 10, and 18 connected to pin 23, the input 
signal shall be between 2. ft and 3»0ty rms and shall lag the reference voltage by 45* ±2*. 

4.3.8.2 Assembly Sections d, c, and f. With an output of *2.500±0.005 vdc, the input 
signal voltage shall be between 2.70 and 3.30V rms with a phase angle of 0* ±2*. 

4.3.8.3 Assembly Section g. The voltage at the output pins ■i»»li be between 4.00 and 4.40V 

rms with a phase angle of 0* ±5* with respect to the 3200 ops reference. 
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4.8.9 Gain Stability. With the inputs to assembly sections a, b, e, d, e and f adjusted 
for corresponding outputs of -**2.500±0.005 vdc, enhancing or degrading die -*-28 vdc supply 
shall not cause the output to deviate by more than ±25 mvdo. Enhancing or degrading tfie 
-1*28 vdc supply shall not cause die output of assembly section h to deviate by more *«» 

±45 mv do. 

4.8.10 Scale Factor Linearity. With the conditions specified below established for assembly 
sections a, b, c, d, e, and f each of six respective assembly section scale factor values 

shall not deviate from the average of the six values by more than ±4 percent for each respective 
assembly section. 

a. The fixed iiput level, E . determined by adjusting the input to obtain an output of 
+2.500±0.005 vdc. 

* • 

b. The input voltage, E. , consecutively adjusted to 0.600 and 0.200 of E and the 

to a jl respective outputs fneasured. * 

e. The phase of E reversed and die outputs measured for inputs of 1.000H— 

and 0.2008^.* * w '. 

d. The offset voltage at the output terminals measured with the input pins connected 
together. 

e. The offset voltage algebraically subtracted from the six output measurements. 

f. The outputs at 1.000E ft divided !* 5* tttosr aailttbeeafcO/aaOE 

by 1.000. 8 

g. The six calculated values averaged and die deviation of each value from the average 
determined. 

4.3.11 Output Impedance. With the operating voltages applied and die input voltage to 
assembly sections, a, b, e, d, e, and f adjusted for an output of 2.500±0.005 vdc for the 
respective assembly section, sad then a 190k ohm ±1 pexeeafciesister sohstttCftedJerths lK s^h 
megohm load resistor* the respective assembly section output shall not drop below 2.880 vdc. 

The output voltage of assembly section h shall not decrease more 220 mv with a lOOtfaftm 

±1 percent load connected across its output pins. 

* 

4.3.12 Diode Function. With the output of assembly sections a, b, o, d, e, and f adjusted 
to+2.50±0.10 vdc, and pins 17 and 19 momentarily connected together, the respective output 
voltage levels shall not decrease. With the output of assembly sections a, b, c, d, e, and f 

adjusted to -2.50±0.10 vd<vmomentarily connecting pin 17 to pin 19, shall reduce the respec¬ 
tive output voltages belofr -1.0 vdc. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 DC Current Drain. The dc current drain of the assembly shall be 55.0*10.0 ma. 

3.1.2 Reference Input Current. The 28V rms, 800 cps, input current shall be less than 
45.0 ma. 

3.1.3 Offset Voltages. The offset voltages of assembly sections a, b, and c shall be <10 mvdc. 

3.1.4 Scale Factor. 

3.1.4.1 Assembly Section a. The input signal voltage of assembly section a shall be 
6.10*0.50V rms when the output voltage is *2.500*0.005 vdc. 

e 

3.1.4.2 Assembly Sections b and c. The input signal voltage of assembly sections b and c 
shall be 6.10*0.50V rms when the output voltage is *2.500*0.005 vdc, and pins l&and 4 are * 
connected to pins 16 and 24 respectively. The input signal voltage shall be 12.20*1.0 vde 
when the output voltage is +2.500*0.005 vdc, and the above pins are not connected. 

3.1.4.3 Assembly Sections d and e. The output voltage of assembly sections d and e shall 
be 4.30*0.30 vdc when the respective input is 28.00*0.50 vdc. 

3.1.4.4 Assembly Section f. The output voltage of assembly section f shall be 4.30*0.30 vde 
when the input voltage is 4.20*0.04V rms, 3200 cps. 

3.1.4.5 Assembly Section g. The output voltage of assembly section g shall be 4.30t0.30 vdc 

when the input voltage is 28.00*0.28V rms, 800 cps. . : 

3.1.4.6 Assembly Section h. The output voltage of assembly section h shall be *2.500* 0.025 

vde when the 23.00* 0.28V rms, 800 cps, reference voltage is applied. \ , 

3.1.4.7 Assembly Section ). ». The output voltage of assembly section j shall be 4.50* 0.20 vdc 
when the input voltage is 28.00*0.28V rms, 800 cps. • 

3.1.4.8 Assembly Section k. The output voltages of assemhly section k shall be as specified 
in Table I when the respective simulated sensor resistances listed in Table I are connected in¬ 
dividually across the input. 


TABLE I 


SECTION k SCALE FACTOR 


SIMULATED SENSOR RESISTANCE 

OUTPUT VOLTAGE 

(ohms *0. 05%) 

(vdc) 

1594.50 

5.00*0.20 

1560.00 

2. 50*0.10 

1525.50 

0.00*0.20 
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4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 
sec. The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displace¬ 
ment from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.50±0.10 vdc for assembly sections a, b, c, h and k and 4.50±0.30 vdc for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by more than ±10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall 
be performed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of M1L-STD-202 using a megohmmeter having 
an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 microamperes. 

The insulation resistance shall be >100 megohm. 


4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table m . 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 


4.3.6 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.3.3 has been met. 


4.3. 7 DC Current Drain. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Table ID connected together and the reference voltage off, the do current drain 
on the 28.0 vdc supply shall be 55.0± 10 ma. 

4.3.8 Reference Input Current. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Table in connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 

4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b and c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
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4.3.10 Scale Factor 

4.3.10 1 Assembly Sections a, b, and c. With the output of assembly section a at +2.500+0.005 
vdc the input voltage shall be between 5.60 and 6.60V rms. With the output of assembly section b 
at +2.500+0.005 vdc the input voltage shall be between 11.20 and 13.20V rms. With the output 

of assembly section b at +2.500±0.005 vdc and pins 16 and 18 connected together the input voltage 
shall be between 5.10 and 6.10V rms. With the output of assembly section c at ***2.500+0.005 
vdc the input voltage shall be between 10.20 and 12.20V rms. With the output of assembly section c 
at +2.5(MHO. 005 vdc and pins 4 and 24 connected together the input voltage shall be between 5.10 
and 6.10V rms. 

v 

4.3.10.2 Assembly Sections d and e. With the input voltage of assembly sections d and e at 
+28.00+0.50 vdc the output voltages shall be between 4. 00 and 4. 60 vdc. 

4.3.10.3 Assembly Section f. With the input voltage of assembly section f at 4.20+0.04V rms, 
the output voltage shall be between 4.00 and 4. 60 vdc. 

4.3.10.4 Assembly Section g. With the input voltage of assembly section g at 28.00+0.28V rms, 
the output voltage shall be between 4.00 and 4.60 vdc. 

4.3 10.5 Assembly Sections h and j. With the 800 cycle reference input at 28.00+0.28V rms 
the output voltages of assembly sections h and j shall be +2.500+0.025 vdc and 4.50+0.20 vdc 
respectively* 

4.3.10.6 Assembly Section k. With the resistances specified in Table I individually connected 
across the input pins of assembly section k as shown in Figure 1, and +28 vdc applied to the input 
of jj^jm^ly section e, the respective output voltages of assembly section k shall be as specified 

4.3.11 Gain Stability. With the inputs to assembly sections a, b, and c adjusted for corresponding 
outputs of +2.500+0.005 vdc, enhancing or degrading the +28 vdc supply shall not cause the output 
to deviate by more than +25 mvdc. With a 28.00+0.50 vdc signal applied to assembly sections d 
and e, the respective output voltage shall not deviate by more than 100 mvdc when, the +28 vdc supply 
voltage is enhanced or degraded. 

4.3.12 Scale Factor Linearity. With the conditions specified below established, each at six 
calculated scale factor viUues of assembly sections a, b, and c shall not deviate from the 
average of the six values by more than +4 percent for each assembly section. 

a. The fixed input level, E g , determined by adjusting the input to obtain an output 
of+2.500+0.005 vdc. 

b. The input voltage, Ej n , consecutively adjusted to 0.600 and 0.200 of E , and the 
respective outputs measured. 
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TABLE V 

OUTPUT RIPPLE AND NOISE VOLTAGE 


ASSEMBLY 

OUTPUT VOLTAGE 

RIPPLE AND NOISE VOLTAGE 

SECTION 

(vdc) 

(my pp max^ _ _ 

-a ' 

2.50*0.10 

10 

b 

2.50*0.10 

50 

e 

2.50*0.10 

50 

d 

4.30*0.30 

30 

a 

4.30*0.30 

30 

f 

4.30*0.30 

75 

C 

4. 30*0.30 

250 

h 

2.50*0.10 

1.0 

J 

4.50*0.30 

10 

k 

5.0*0.30 

50 


ft. PREPARATION FOR DELIVERY 

ft. 1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
6. NOTES. None. 
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4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 
sec. The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displace-, 
ment from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.50±0.10 vdc for assembly sections a, b, c, h and k and 4. 50±0.30 vdc for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by more than ±10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall 
be performed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having 
an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 microamperes. 

The insulation resistance shall be >100 megohm. 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table m 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. • ‘ 

- 4.3.6 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.3.3 has been met. 

4.3. 7 DC Current Drain. With the input Hi and Lo pins of assembly sec*’ job a, b, and c 
specified in Table HI connected together and the reference voltage off the total 28.6 vdc in 
current drain skalL.be lean-than 95.0 bmu. . 

4.3.8 Reference Input Current. With the input Hi and Lo pins of assembly sections a, b, and e 
specified in Table HI connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 

4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b and c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
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PART NO. 

VALUE 


PART NO. 

VALUE 


1008878 -48 

14.454 

K 

1008878 - 72 

17.446 

K 

-49 

14.570 

K 

- 73 

17.586 

K 

-50 

14.687 

K 

“74 

• 7.727 

K 

-51 

14.804 

K 

-75 

• 7.869 

K 

-52 

14.922 

K 

-76 

18.012 

K 

-53 

15.041 

K 

-77 

18.156 

K 

-54 

15.161 

K 

-78 

18.301 

K 

-55 

15.282 

K 

-79 

•8.447 

K 

-58 

15.404 

K 

-80 

18.595 

K 

-57 

15.527 

K 

-81 

18.741 

K 

-58 

15.651 

K 

-82 

18.894 

K 

-59 

15.776 

K 

-83 

•9.045 

K 

—60 

•5.902 

K 

-84 

19.197 

K 

-61 

16.029 

K 

-85 

•9.351 

K 

-62 

•6.157 

K 

1008878-86 

19.400 

K 

/ -63 

16.286 

K 




-64 

16.416 

K 




-65 

16.547 

K 




-66 

•6.679 

K 




-67 

16.812 

K 




-68 

16.900 

K 




-69 

• 7.035 

K 




-70 

•7.171 

K 




•008878 -7 1 

17.306 

K 
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4.3.2 Workmans hip-Vibration. The assembly stell be Tibrated with the input teat voltage, 
and output loads and voltages connected and Monitored aa abown in Figure 1. The aaeembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly siwll 
be vibrated with simple harmonic motion swept from 10 to 2000 ops at a rate of one octave/16 
sec. The magnitude of vibration shall be 0. Og rms limited to a 0.4 inch pp constant displace¬ 
ment from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.00*0. 60 vdc for assembly sections a, b, o, h and k and 4.50*0.30 vdc for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by move than *10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection d ata shall 
be performed to ensure that the requirement of 3.2.2 has been met. 


4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having 
an output voltage of 225*76 vdc and limited to a short circuit current of 6.0 microamperes. 
The insulation resistance shall be >100 megohm. 


4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table II 
shall be as specified when measured with a low-voltage, resistance measuring device »« *ng 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring betwe 
pin 1 and the chassis, the anodizing may be penetrated on the top of the moduls. 


4.3.6 Circuit Isolation. Verification records shall be examined to verify th^t the require¬ 
ment of 3.2.3.3 has been met. 


4.3.7 DC Current Drain. With the input Hi and Lo pins of assembly sections a, b, and o 
specified in Table m connected together and the reference voltage off. the total 26.6 vde in 
" current drateskali.be leas then 95.0 ma»... 




specified in Table m connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 


4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b and c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
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4.3.2 Workmanship)-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cp>s at a rate of one octave/15 
® ec * The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displace-- 
meat from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.00 jK). 60 vdc for assembly sections a, b, c, h and k and 4.50±0.30 vde for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by move than ±10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall 
be performed to ensure that the requirement of 3.2.2 has been met. 

4.8.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having 
an output voltage of 225±76 vdc and limited to a short circuit current of 6.0 microamperes. 

The insulation resistance shall be >100 megohm. 

• 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table m 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

4 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the require- 
ment of 3.2.3.3 has been met. 

4.3. 7 DC Current Drain. With the input Hi and Lo pins of assembly sections a, b, and o 
specified in Table m connected together and the reference voltage off. the total 26.6 vdv ;in 
^ entreat draieshaltbs lees then 95.6 am*. 

4.3.8 Reference Input Current. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Table m connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 

4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b pnd c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
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1006776-22 

INSULATION SLEEVIN6 

75 

1 

2001467 

AMPLIFIER 

74 

2 

1010310 

TRANSFORMER 

73 

1 

1010282 

TRANSFORMER 

72 

1 
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71 
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*- 3 .* Workmanship-Vibration. The assembly shall be vibrated with the Input test voltage 
and output loads ukI voltages connected and monitored as shown in Figure i. P The assemblv 
shaU be mounted In the vibration fixture In a manner similar to the waTlt Z Znted 
in service so that it will be vibrated along the axis shown in Figure 2 0 K1 

be vibrated with simple harmonic motion swept from 10 to 2000 cpe at a rate ofZe octave/15 
!“• The magmtude of vibratKm shaU be «. Og rm. limited to a 0.4 Inch pp constari^pUce- 

tte^Tof2 ££ WvTtor 0 ™ fr T e “ Cy ;, PreVibratl °“ °“ t P ut ^ •>« set within 

“ 2 ' 00±0 : 60 ^ f assembly sections a. b, c, h and k and 4.80*0.50 vdo for 

1 6 ’ ’ f“ d J - Duri ”* vibratlon tbe voltages s hall not ^deviate 
^ m«e than ±10 percent of the previbration levels for a period greater than 1 msec Anv 

deviation exceeding these requirements shall be cause for rejection of the assemblv After 
vibration, the assembly shall be examined as specified in 4.3. l. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall 
be performed to ensure that the requirement of 3.2.2 has been met. 

mske:. ssssssr-—« 

l 3 iZ C . 0ntlnU1 ^ *!** ?f Resistance'. The do resistance between the pins listed In Table in 

TMn 8 iT^nT ea m Ured With * low -v°“*se. resistance measuring device1, 

f ‘ , To “ 8ure * * ood electrical connection when measuring between 

pin 1 and the chassis, the anodising may be penetrated on the top of the module.. 

^Verification records shall be examined to verify that the require- 

« 

C “T n L Draln - Wlth the Input HI and Lo pins of assembly sections a. b and c 
specified in Table m connected together and the reference voltage off the total 23 vda 
ware* drain shall be Wthan 35.0 ma*. . vdo " 

4.3.8 Reference Input Current. With the Input HI and Lo pins of assemblv sections . h ,„h „ 

t ° get ^ er and tbe *> supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 

Zmed^TsH^Z Ti?* *T* maadLo P ias 01 sssemhly section, a, b andc 
specified In Table IV connected together and the operating voltages applied, the voltage at 

each pair of respective output pins shall be <10 mv dc. ^ 
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4 ’ *• 2 . Workmanship-Vibration. The assembly shall be vibrated with the Input test voltage 
Md o^rnt loads and voltages connected and monitored as shown in Figure 1 The assembly 
shall be mounted in the vibration fixture In a manner similar to the wav it will he mounted ? 

be vibrated with simple harmonic motion swept from 10 to 2000 ops at a rate of one octave/16 
sec The magnitude of vibration shall be 6. Og rm. limited to a 0^ Inch » c^stemXw 

tT^-Tof™ °oC ^rr o r r fr ^ uency - *"****» output levels shall be set within 
t he ran ge of 2.00*0.60 vdc for assembly sections a, b. o, h and k and 4.80*0.50 ydo for 

assembly sections d, a, f, g and J. During vibration the output voltages shall not deviate 

*i° ‘T e " t 04 Prevlbratl< » *** • Period greater than 1 ms£ Any 

exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3. l. J 

* L 33 f 8eleC f 1 , 0P °* Verification by examination of part, selection data shall 

be performed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 

b# ^* rf Ur8 t. ta * c ® ordance wlth Method 302 of M1L-8TD-202 using a megohmmeter having 

an output voltage of 225*76 vdc and limited to a short circuit current of 6*0 microamneref 
The insulation resistance shall be >100 megohm. . microampere.. 

^hfil'he^^i-T 1 HeRUtanc i e ' Tta * resistance between the pin. listed In Table in 
“ "Pe^ed when measured with a low-voltage, resistance measuring device using 
Method 303of MIL-flTD-202, To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

ment'ofO 1 ""^ ^ to 

J?? W “ h fbe Input HI and Lo pins of assembly sections ,, b. and e 

specified in Table m connected together and the reference voltage off the total 2ft n 

eat draim shall bs leas than *6.0 at.. . 4 

M* ST* Curre r WUh * be lnput Hi and Lo pins of assembly s«*ion. b, mule 

m 00o " ected together and the dc supply voltage applied, the current drain on 
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NOTES : 

|. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY mil -D- 70327 

2. AR DENOTES AS REQUIRED 

3. FT DENOTES FEEO THRU 

4. ♦ DENOTES POSITIVE SIDE OF CAPACITOR * 

5. K DENOTES CATHODE SIDE OF 0I0DE 

6. MOUNTING TORQUE OF FIND NO. 15 TO BE 15-20 INCH OUNCES 

7. TYPICAL SLEEVING FOP, FEED THRU AND TRANSFORMER LEADS 

8. ASSEMBLE FIND NO. 7 AND 8 TO FIND NO.I PER NO 1002036 

9. MARK .10/.06 HIGH WHITE CHARACTERS PER NO 1002019. CENTRALIZE AS SHOWN 

10. MARK .14/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER NDI002023. CENTRALIZE AS SHOWN 

11. WELD PER NO 1002005 

12. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH N0I002069 

13. BLACK DOT AND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

14. WHITE DOT ANO CLEAR WIRING INDICATES LOWER LEVEL WIRING 

15. INDICATED AREA TO BE FREE OF ENCAPSULATION 

16. TRIM UNUSED LEADS OF FIND NUMBERS 68,69,71 AND 72 .060/.I00 FROM CASE 

17. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

18. TYPICAL SLEEVING FOR FIND NUMBERS 20 THRU 41,43,45, 58, 61, 62 ANO 63 

19. BOND FIND NO. 2 TO FIND NO. I PER NO 1002004 TYPE I 

20. BONO 02,06, QIO AND Tl THRU T9 TO FIND NO. 2 PER NO 1002004 TYPE I 

21. BOND Ql, 03,04,05,07,08,09, Qll ANO QI2 TO FIND NO. 3 PER NDI002004 TYPE 1 

22. BOND 013,014, Til, TI2 AND TI3 TO FIND NO. 4 PER NDI002&04 TYPE I 

23. BONO Al, TIO, T14, TI5,C34 AND C 37 TO FIND NO. 6 PER NDI002004 TYPE X 

24. BONO Al TO FIND* NO. I PER N0IO02004 TYPE I 

25. ENCAPSULATE PER NDI002H7 

26. SLEEVE LEAD NO. 6 OF TI3 USING FIND NO. 75 

27. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO-PROPYL ALCOHOL PRIOR TO ENCAPSULATION 

28. EXCEPT FOR MODULE MOUNTING SURFACE PAINT ALL SURFACES PER NDI002279 USING 1010992 PRIMER AND 1008809-4 •. 
PAINT. OVERCOAT PER NDI00229I USING 1012543-003. PIN BLADES AND INSULATORS TO BE FREE OF PAINT. 

29. SELECT FIND NUMBER 33PER APPLICABLE PS FROM APPROPRIATE CHART 

30. COMPLETEO ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET ALL THE REQUIREMENTS OF PS200723S 
31 FIND NO 37 AND FIND NO 74 AREMATCHED COMPONENTS. FIND NO. 37 SHALL BE SELECTED FROM CHART AS MARKED ON FIND NO. 74. 
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4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 
sec. The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displace¬ 
ment from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.00i0. 00 vdc for assembly sections a, b, c, h and k and 4.30*0.50 vdo for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by more than *10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall * 
be performed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having 

an output voltage of 150*25 vdc and limited to a short circuit current of 6.0 microamperes. 

The i n su la t ion resistance shall be >100 megohm. 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table m 
shall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

f • • 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.3.3 has been met. 

4.3. 7 DC Current Drain. With the input Hi and Lo pins of assembly sections a, b, and o 
specified in Table EQ connected together and the reference voltage off the total 28.0 vdo ^ 
current drain shall be lean than 95.0 ma* . 

4.3.8 Reference Input Current. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Table III connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 45.0 ma. 

4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b and c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
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APOLLO GAN Specification 
PS2007233 REV— 


3. REQUIREMENTS 


3.1 PERFORMANCE 


3.1.1 DC Current Drain. The dc current drain of the assembly shall be 61. 044 ).0 ma. 

3.1.2 Reference Input Current. The 28V rms, 800 cps, input current shall be less than 
31.0 ma. 

3.1.3 Offset Voltages. The offset voltages of assembly sections a, b, and c shall be <10 mvdc. 

3.1.4 Scale Factor. 

3.1.4.1 Assembly Section a. The input signal voltage of assembly section a shall be 
5.8544).25V rms when the output voltage is +2.50044).005 vdc. 

3.1.4.2 Assembly Sections b and c. The input signal voltage of assembly sections b and e 
shall be 5.8544).25V rms when the output voltage is +2.50044).005 vdc, and pins 18,34^ and-4 mn 
connected to pins 16 and 24 respectively. The input signal voltage shall be 11. 7044 ).50 vdc 
when the output voltage is +2.50044).005 vdc, and the above pins are not connected. 

3.1.4.3 Assembly Sections d and e. The output voltage of assembly sections d and e shall 
be 4.5044). 20 vdc when the respective input is 28.00±0.50 vdc. 

3.1.4.4 Assembly Section f. The output voltage of assembly section f shall be 4.50±0.20 vdc 
when the input voltage is 4.2044).04V rms, 3200 cps. 

3.1.4.5 Assembly Section g. The output voltage of assembly section g shall be 4. 5044 ). 20 vdc 
when the input voltage is 28.0044). 28V rms, 800 cps. 

3.1.4.6 Assembly Section h. The output voltage of assembly section h shall be +2. 50044 ). 025 
vdc when the 28.0040.28V rms, 800 cps, reference voltage is appl ie d. 

3.1.4.7 Assembly Section k. The output voltages of assembly section k shall be as specified 

in Table I when the respective simulated sensor resistances listed in Table I are connected in¬ 
dividually across the input. 


TABLE I 

SECTION k SCALE FACTOR 


SIMULATED SENSOR RESISTANCE 
_ (ohms 40.05%) _ 

1594.50 
1560.00 

1525.50 


OUTPUT VOLTAGE 
(vdc)_ 

5.0044). 20 
2.5044). 10 
0.0044). 20 
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3.1.5 Gain Stability. The scale factors of assembly sections a, b, and o specified in 3.1.4 
shall not deviate by more than ±1 percent when the +28 vdc supply is enhanced to +33 vdc or 
degraded to +23 vdc. The 4.50+0.20 vdc output of assembly sections d e shall not deviate 
more than percent when the +28 vdc supply is enhanced to +33 vdc or degraded to +23 vdc. 

3.1.6 Scale Factor Linearity. The scale factor linearity of each assembly section a* i* ^ 

o shall not deviate by more than 4 percent from the average of 6 individual, respective’ usemblv 
scale factors. J 


3.1.7 Output Impedance. The output impedance of assembly sections a, b, e, d, e, f, and j 
shall be <5k ohms. The output impedance of assembly section h shall be <500 ohms. 


3.1.8 Output Ripple and Noise. The output ripple and noise voltages of the assembly sections 
shall not exceed the levels specified in Table II. J 


TABLE Q 


OUTPUT RIPPLE AND NOISE 



3.2 PRODUCTION CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007233 and all drawings and engineering data referenced thereon. 

3.2.2 Selection of Resistor R49. With 28.00+0.28V rms, 800.0*1.0 ops applied to pin 2 
(Hi) and 20 (Lo) and a 1 megohm ±1 percent load resistor connected across output pins 36 (Hi) 
and 40 (Lo), R49 shall be selected from the applicable chart on Drawing 2007233 to provide 
an output of 2.500+0.025 vdc. 
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S. 2.3 Sta nd a r ds of Manufacturing, Manufacturing Process, and Production 

3.2.3.1 Insulation Resistance. The do resistance between all assembly pins add pin 1 shall 
be >100 megohms. 


3.2.3.2 
in Table 


Continuity and DC Resistance 


II 


The continuity and dc resistance shall be as specified 


TABLE 


II 


CONTINUITY AND DC RESISTANCE 


1 PINS 

RESISTANCE {ohms) 1 

Fran: 

To 

Min 


15 

17 

245k 

260k 

33 

35 

245k 

260k 

23 

22 

245k 

260k 

26 

6 

- 

239 

5 

3 

- 

1110 

2 

20 


68 

37 

36 

- 

0.5 

41 

40 

- 

0.5 

_aL 



$1 5 .9K 


3.2.3.3 Circuit Isolation. The dc resistance between any two low pins of the po we r, reference, 
input, and output circuits shall be >100 megohms. 


2. 2 . 4 Diode Function. A +2.50*0.10 vdc output of assembly section a shall not decrease when 
pins 40 and 42 are connected together. A -2.50*0.10 vdc output of assembly section a shall 
decrease to less than -1.0 vdc when pins 40 and 42 are connected toget* jr. A >2.50*0.10 vdc 
output of assembly sections b and c shall decrease to less than -1.0 vdc when 12 and 25 
are connected together, but shall not decrease for an output of +2.50*0.10 vdc. 
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4.3.2 Workm anship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 
in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall 
be vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 
sec. The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displace* 
ment from 10 cps to the crossover frequency. Previbration output levels shall be set within 
the range of 2.50±0.10 vdc for assembly sections a, b, c, h and k and 4.50±0.30 vdc for 
assembly sections d, e, f, g and j. During vibration the output voltages shall not deviate 

by more than ±10 percent of the previbration levels for a period greater than 1 msec. Any 
deviation exceeding these requirements shall be cause for rejection of the assembly. After 
vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R49. Verification by examination of parts selection data shall 
be performed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall 
be measured in accordance with Method 302 of MIL-8TD-202 using a megohmmeter having 
an output voltage of 225±75 vdc and limited to a short circuit current of 6.0 microamperes. 

The insulation resistance shall be >100 megohm. 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table III 
8hall be as specified when measured with a low-voltage, resistance measuring device using 
Method 303 of MIL-STD-202. To assure a good electrical connection when measuring between 
pin 1 and the chassis, the anodizing may be penetrated on the top of the module. 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the require¬ 
ment of 3.2.3.3 has been met. 

4.3.7 DC Current Drain. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Ta'^ie m connected together and the reference voltage off, the do current drain 
on the 28.0 vdc supply shall be 61.0±6.0 ma. 

4.3.8 Reference Input Current. With the input Hi and Lo pins of assembly sections a, b, and c 
specified in Table m connected together and the dc supply voltage applied, the current drain on 
the 28V rms, 800 cps reference supply shall be less than 31.0 ma. 

4.3.9 Offset Voltages. With the input Hi and Lo pins of assembly sections a, b and c 
specified in Table IV connected together and the operating voltages applied, the voltage at 
each pair of respective output pins shall be <10 mv dc. 
















i* * 





APOLLO GW Specification 
PS2007233 REV - 

4.3.10 Scale Factor 

4.3.10.1 Assembly Sections a, b, and c. With the output of assembly section a at +2.500±0.005 
vdc the input voltage shall be between 5.60 and 6.10V rms. With the output of assembly section b 
at +2.500+0.005 vdc the input voltage shall be between 11.20 and 12.20V rms. With the output 

of assembly section b at +2.500+0.005 vdc and pins 16 and 18 connected together the input voltage 
shall be between 5.60 and 6.10V rms. With the output of assembly section c at >2.500+0.005 
vdc the input voltage shall be between 11.20 and 12.20V rms. With the output of assembly section c 
at +2.500±0.005 vdc and pins 4 and 24 connected together the input voltage shall be between 5.60 
and 6.10V rms. 

4.3.10.2 Assembly Sections d and e. With the input voltage of assembly sections d a "d e at 
+2.500±0.005 vdc the output voltages shall be between 4.30 and 4.70 vdc. 

4.3.10.3 Assembly Section f. With the input voltage of assembly section f at 4.20+0.04V rms, 
the output voltage shall be between 4.30 and 4.70 vdc. 

4.3.10.4 Assembly Section g. With the input voltage of assembly section g at 28.00+0.28V rms, 
the output voltage shall be between 4.30 and 4.70 vdc. 

4.3.10.5 Assembly Sections h and j. With the 800 cycle reference input at 28.00±0.28V rms 
the output voltages of assembly sections h and j shall be +2.500+0.005 vdc and 4.50+0.20 vdc 
respectively. 

4.3.10.6 Assembly Section k. With the resistances specified in Table I individually connected 
across the input pins of assembly section k as shown in Figure 1, Snd +28 vdc applied to the input 
of i^jm^ly section e, the respective output voltages of assembly section k shall be as specified 

4.3.11 Gain Stability. With the inputs to assembly sections a, b, and c adjusted for corresponding 
outputs of +2.500+0.005 vdc, enhancing or degrading the +28 vdc supply shall not cause the output 
to deviate by more than +25 mvdc. With a 28.00+0.50 vdc signal applied to assembly sections d 
and e, the respective output voltage shall not deviate by more than 45 mvdc when the +28 vdc supply 
voltage is enhanced or degraded. 

4.3.12 Scale Factor Linearity. With the conditions specified below established, each of six 
calculated scale factor values of assembly sections a, b, and c shall not deviate from the 
average of the six values by more than +4 percent for each assembly section. 

a. The fixed input level, E , determined by adjusting the input to obtain an output 
of +2.500+0.005 vdc. 

b. The input voltage, E in , consecutively adjusted to 0.600 and 0.200 of E , and the 

respective outputs measured. 8 
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c. The phase of E g reversed and the outputs measured for inputs of 1.000 E_, 
and 0.200 E g . 

d. The offset voltage at the output terminals measured with the input pins connected 
together. 

e. The offset voltage algebraically subtracted from the six output measurements. 

f. The outputs at 1.000 E g divided by 5, those at 0.600 E g by 3, and those at 0.200 E g 
by 1.000. 

g* The six ca l cula t ed values averaged and the deviation of each value from the average 
determined. 

4.3.13 Diode Function. With the output of assembly section a adjusted to +2.500±0.050 vdo 
and pins 40 and 42 momentarily connected together, the output voltage level shall not decrease. 
With the output of assembly section a adjusted to -2.50*0.10 vdc and pins 40 and 42 momentarily 
connected together, the output shall decrease below -1.0 vdc. With the output of assembly 
sections b and c adjusted to +2.50040.050 vdc, and pins 12 and 25 momentarily connected together, 
the respective output voltage levels shall not decrease. With the outputs of assembly sections 

b and c adjusted to -2.50040.050 vdc, and pins 12 and 25 momentarily connected together, the 
respective output voltage levels shall decrease* Mctowl? 0 ydo^ . 

4.3.14 Output Impedance 

4.3.14.1 Assembly Sections a, b, and c. With theoutputs of assembly sections a, b, and 
c adjusted to +2.50040.025 vdc, changing the respective load resistor from 1 megohm el 
percent to 100k ohm 41 percent shall not decrease the respective output voltage more than 
120 mvdo. 

4.3.14.2 Assembly Sections d, e, f, g, and j. With the output voltage of assembly sections 

d, e, f, g, and j adjusted to 4.50±0.20 vdc, changing the respective load resistor from 1 megohm 
±1 percent to 100k ohms ±1 percent shall not decrease the respective output voltage more than 
200 rnvdc. 

4.3.14.3 Assembly Section h. With the output voltage of assembly section h adjusted to 

2.50040.025 vdc, changing the load resistor from 1 megohm ±1 percent to 50k ohm 41 percent 
shall not decrease the output voltage more than 25 mvdc. 

4.3.15 Output Ripple and Noise. With the output voltages of the asembly sections adjusted to 
the values listed in Table V, the output ripple and noise voltages of the assembly sections shall 
not exceed the levels specified in Table V. 
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% *i «m % ... - —* vw—**" '-** 

TABLE V 


,m*-+ »■ - ’**•*' ‘ *< 


CONTINUITY 


b. 

u. 


V i 


o. 


ft* 


From Pin 
No i> 3pJ 

3-6 
3-7 
3-23 
3-30 
8-12 
8-50 
3-78 
1-62 
1-14 
Y-55 


To 


Structure Ground 

i 


* 

Structure Ground 


* 


*nor to viDranon along each of the three axes, the input signals shall be adjusted 
Withfotth* range specified; in. Tabid i So cMaitt thn.outpute Specified therein; 4 
eftBapfciorrsesembiyrlledtlan Qfiwhioh shall :be <aot 8b iqpuii douditionj. Then 
output signals shall be continuously monitored during vibration along each of the thr< 
axes. Any output voltage change greater than ±100 mv from the initial amplitude 
shall be cause for rejection. The output monitoring equipment shall measure eut-of< 
tolerance conditions that exist for a period greater than 1 msec. 

The pins specified in Table VI shall be continuously monitored during vibration for 
discontinuity and circuit isolation. The monitoring circuitry shall have a response 
time equal to or less than 10 usee in detecting any discontinuity and/or short circuit, 

TABLE VI 
CONTINUITY 


From Pin 

To Pin • 

No. 30J 

No. 30*T 

1-15 

2-22 

1-30 

2-41 


4.3.3 Temperature Test. The temperature test shall be as follows: 

* 

a. The input signals shall be adjusted within the range specified in Table I to obtai 
outputs specified therein, except for assembly Section G6 which shall be set to j 
condition*. The input and output-voltages shall then be measured and recorded. 


* 
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g. Adjust R1 for an E 0 output of 1.000 ±0.005 vdc and R1 shall Indicate 0.6000 *6 percent 
Record voltage and polarity. 

I ’ ’ *’ * . 

- « 

lu Adjust R1 for an Eq output of 2.000 ±01005 vdc and R1 shall in dic ate 0.2090i5.delceQL 
Record E^ voltage and polarity 

i * 

4.3.11.3 Assembly Section C8. Assembly Section C8 shall be calibrated as follows, wing the 
pin connect!one specified in Table I and the test setup shown in Figure 6. 

1' . * 

a. With ejjj adjusted to 28.00 ±0.28 vdc, adjust the decade resistor across 30J1-5(H1) 
and 30J1-14 (Lo), 30J1-4 (Le^, for an output E 0 of 5.000*0.005 vdc. The decade 
resistance shall be recorded and shall be 1594.5 ±3 ohms. 

b. Adjust the decade resistor for an output E 0 of 4.000 ±0.005 vdc. The decade resistance 

shall be recorded and shall be 1580.7 ±3 ohms. 

• % * 

♦ 

o. Adjust the decade resUior for an output E 0 of 3.000*0.005 vdc. The decade resistance 

shall bo reeonded and shall be 1566.9 *3 ohms. 

• \ 

V • 

d. Adjust the deeads resistor for an output E 0 of 2.000*0. OOS vdc. The decade resistance 

shall bo recorded and shall be 1863.1.3 ohms. 

* 

s. Adjust the decade resistor for an output E 0 of 1.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1539.3 *3 ohms. 

f. Adjust the decade resistor for an output E Q of 0.000*0. #05 vdc. The decade resistance 
shall be recorded and shall be 1525.5*3 ohms. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Pamrranh A.3. l end ■ 
Specification ND1002214. ^ ^ ** maa ** 

o. r.. ■ ■ . " . 

6. NOTES. None 
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NOTES* 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. MOUNTING TORQUE FOR FIND NO. 9 TO BE 6.2-6.7 INCH POUNDS 

3. MOUNTING TORQUE FOR FIND NQ.7 TO BE 18 — 22 INCH POUNDS 

4. IDENTIFY WITH PART NO. PER ND1002019 AND SERIALIZE PER NDI002023 

5- BOND FIND NO. 12 TO FIND NO. 6 PER NDIC022I9 

MATIN6 SURFACES OF MODULES AND HEADER TO BE FREE OF GREASE AND FOREIGN MATTER 
7 APPLY SEALANT 1006338-002 TO INDICATED AREAS BETWEEN ANO AROUNO MOOULES-ALLOW 
* TO CURE AT ROOM TEMPERATURE FOR A MINIMUM OF 48 HOURS. SEALANT SURFACES 

TO BE CLEANED BY DECREASING USING FREON ANO ISO-PROPYL ALCOHOL PRIOR TO SEALING 

®. PROCURE PER PS 2007234 
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4.2.1. S Teat Setup. Unless otherwise specified, the operating voltages of Table IV shall be 
applied to the assembly. Each pair of output pins for each assembly section, except assembly 
section C8, shall have a 1 megohm ±1 percent resistor connected between them during vibration 
and temperature tests and only during monitoring on other tests. Assembly section C8 shall 
have a 500K ohm * 5 percent resistor connected between its output pins during vibration and 
temperature tests and only during monitoring on other tests. Source impedance shall be as 
shown in Figure 1. Connect pin 30J1-67 to pin 30J1-69. 


TABLE IV 

OPERATING VOLTAGES 


CONNECTOR 
30J PINS 

VOLTAGE 

FREQUENCY 

(cps) 

Hi 1 Lo 


1-43 

1-69 

28.00*0.28 vdc 


2-51 

2-29 

28.00*0.28V rms 

800.0*0.8 

2-28 

2-49 

28.00*0.28V rms 

3200.0*3.2 

1-68 

1-69 

28.00±0.28 vdc 

— 

1-7 

1-8 

110.00*0.10 vdc 

— ' 


4.2.2 Nonconforming Units. Failure of the unit to pass any examination or test of this . 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.S TESTS 

4. S. 1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007234. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, pin misalignment, and legibility and appearance of 
marking. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted to the vibration fixture in a 
manner similar to the way it will be mounted in service. The assembly shall be vibrated along 
the horizontal, vertical and lateral axis (see Figure 2) with simple harmonic motion swept 
from 10 to 2000 cps at a rate of 1 octave/15 sec. The magnitude of vibration shall be 3.5g rms 
limited to a 0.4 inch pp constant displacement from 10 cps to the crossover frequency. 

a. The continuity of the assembly shall be continuously monitored during vibration at 

the pins specified in Table V. Any evidence of discontinuity shall be cause for rejection. 
The continuity monitoring circuitry shall have a response time equal to or less than 
10 /isec.in detecting any open circuit. 
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t TABLE V 


CONtlHUITT 


1 From Pin 

No. 30J 

1 

Te 

\ 

3-0 

Structure Ground 

3-7 

i 1 

3-23 

i 

t 


3-30 

i 

i 


3-12 

t 

t 


3-65 

\ 

• 

3-70 

i 

• 

1-02 

f 


1-14 

1 


3-60 

Structure Ground 

< 

1 


b. Prior to vibration along each of the three axes, the input signals shall be adjusted within 
U. thd-iiaage specifiedInj fh M o lh peroMAlik'dte nwhfanl tir nMo*» the aalpntsspeclfled 



output signals shall be euntinueuely monitored during vibration along each of the three 
axes. Any output voltage change greater than *100 mv from the initial amplitude 
shall be cause for rejection. The output monitoring equipment shall measure eut-of- 
taleranee oonditions that exist far a period greater than 1 msec. 


e. The pins specified in Table VI shall be continuously monitored during vibration for 
discontinuity and circuit isolation. The monitoring circuitry shall have a response 
time equal to or less than 10 usee in detecting any discontinuity and/or short circuit. 


TABLE VI 
CONTINUITY 


From Pin 

To Pin 

No. 30J 

No. 30^ 

1-16 

2-22 

1-30 

2-41 


4.3.3 Temperature Test. The temperature test shall be as follows: 

/ 

a. The input y< gwi« shall be adjusted within the range specified in Table I fclM/t percent 


wfctob shall Dfe sc^tt iap*U**Matiotta&e31mi shetttfeah be measured 

and recorded. 
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h/ The assembly shall then be soaked tk 41* ±3*C far 4 hours. At the ecneluelen of 
the 4-hour period, the input voltages shall be readjusted te tbs values recorded 
ia 4,3.3. a and tbs output voltages shall be within *4 percent of the value recorded 
In 4. 3. I. a. The new values of Input and output voltage* shall be recorded. 

t 

4.8.4 Continuity and DC Resistance. The resistance be t wee n the pins specified In Table II 
mhm\\ be measured with a low voltage resistance measuring device In accordance with Method 

303 Of MIL-STD-202. ? 

4.3.8 Insulation Resistance. The resistance ftrom each connector pin except 80J1-62, to the 
assembly frame shall be measured in accordance with Method 802 of MIL-8TD-202 using a 
megohmmeter having an output voltage of 225*76 vdc and limited to a short circuit current of 
6.0 pa. The resistance shall be greater than os equal te 100 megohms. 

4.3.6 Offset Voltage. With each Input Hi pin specified In Table I connected to Its respective 
Input Le the do voltage appearing across the output pins specified in Table I shall be as 
specified therein, except for Assembly Section D1 which shall have 110.00*6.10 vde Input , 

4.3. T Scale Footer. The Input signals shall be adjusted within the range specified In Table I 
to obtain the outputs specified therein and the input and output voltages recorded. 


4.8.6 Output Ripple and Noise. The Input signal voltages shall be adjusted within tbs range 
specified In Table I to obtain the outputs specified in Table I, and the peak-to-peak ripple voltage 
or noise appear* "g at the co r resp o nding output pins measured and recorded. The ripple voltage 
or wri t* appear 4 »g at the output p*"« shall be less than or equal to the value specified In Table L 

(See Figure 3and filter circuit Figure 3A.) 


Output. With a sensor Input resli 
l-14 (Ldl. 30J1-4 (Lei, the output 


4.3.16 Weight. Tha assembly shall be weighed to the nearest 6 . 01 pound. 


4.3.11 Calibration 

4.3.11.1 AC Input Circuits. Tbs following assembly sections shall be calibrated as fell 
using the pin connections specified in Table I and the test setup as shown In Figure 4s 


A1 

A6 

B6 

CS 

A2 

B1 

B6 

C4 

A3 

B2 

B7 


A4 

B3 



A6 





a. Adjust the sutfte trans former to 6.0006. * 

b. Adjust e 2 for a 2.500*0.006 vdc output E 0 . The voltage shall he OV rms. 

Record the voltage and phase of the input efo and eg. The magnitude and phase cf eg 
shall be maintained throughout the remainder of this test. 
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^ The assembly sball them be soaked tX 46* *3^C for 4 hours. At the eonelaalen of 
the 4-hour period, the Input voltage* shall be readjusted to the values recorded 
In 4.3.3. a and the output voltages shall be within *4 percent of the value recorded 
In 4.9.9. a. The new values of input and output voltages shall be recorded. 

* 

i • 

4.9.4 Continuity and DC Resistance. The resistance between the pins specified In Table II 
shall be measured with a low voltage resistance measuring device In accordance with Method *. 
303 Of MIL-8TD-201. f 

i 

4.3. • Insulation Resistance. The resistance fhrom each connector pin except 30J1-62, to the 
assembly frame shall be measured In accordance with Method 302 of MIL-8TD-202 using a 
megehmmeter having an output voltage of 225*79 vde and limited to a short circuit current of 
6.0 pa. Tbs resistance shall be greater than os equal to 100 megohms. 

4.9.6 Offset Voltage. With each Input HI pin specified In Table I connected to Its respective 
Input Le pin, the do voltage appearing across the eutp# pins specified In Table I shall be as 
specified therein, except for Assembly Section D1 which shall have 110.00*6.10 vdo Input# 

4.3.7 8c ale Factor. The Input signals shall be adjusted within the range specified In Table I 
to obtain the outputs specified therein and the input and output voltages recorded. 

4.3.8 Output Ripple and Noise. The input signal voltages shall be adjusted within the range 
specified In Table I to obtain the outputs specified in Table I, and the peak-to-peak ripple voltage 
or noise appearing at the corresponding output pins measured and recorded. The ripple voltage 
or noise appearing at the output pins shall be less than or equal to the value specified In Table I. 

(See Figure 3And filter circuit Figure 3A.) 

4.9.6 PIPA Sensor Output. With a sensor Input resistance of 1594.5 *3 ohms connected across 
30J1-6 (Hi) and 30J1-14 (Lo), 30J1-4 (Le), the output voltage shall be 5.000*0.005 vdo. 

4.3.10 Weight. The assembly shall be weighed to the nearest 0.01 pound. 

? 

4.3.11 Calibration 

4.3.11.1 AC Input Circuits. The following assembly sections shall be calibrated as follows 
the pin connections specified in Table I and the test setup as shown in Figure 4: 

t 


A1 

A6 

B5 

C3 

A2 

B1 

B6 

C4 

A3 

B2 

B7 


A4 

B3 



A5 





a. Adjust the.satis transformer to 0.0000. 

b. Adjust e 2 for a 2.500*0.005 vdc output E 0 . The voltage e x shall be 0V rms. 

Record the voltage and phase of the input ©in and e 2 . The magnitude and phase of eg 
shall be maintained throughout the remainder of this test. 


'll 


































«•" i^P4j — p|—-*”* 


^ A mii i ~i *-jU 


V t 


8P8T 


) 


t. 


* 


Ratio 

Transformer 


% 


• ■'a www •** 


'■W0 " w *‘ ‘— , ‘* 1 '^' 


* v m a m- 


'T 


APOLLO GftN Speelfleatli 
P62007S34 REV O 




■-- * ■! « 0 - ^ w * i < 


„,.r 


I 


Ratio 

Transformer 



Signal 

Conditioner 

Assembly 


f 


E 


1 





s ' v 

I 

* 

AC CIRCUIT CALIBRATION 
FIGURE 4 


*r 


v 



1S!4 













APOLLO GAN Specification 
PS2007234 REV Q 



4 . 


M UnntiftfMn fot—> 41**000. * M ^ to um phono and adjust for a 

ft. 000*0. 00S vde output Eq. Record the voltage and phaee of e^ and e^. 


Adjust the ratio tranaformer for an output Eq of 4.000*0.008 vde. The ratio trans- 
fermer shall Indicate 0.0000*8 percent. Record the voltage and phase of e^. 


e. Adjust the ratio transformer for an odtput Eq of S. 000*0.008 vdo. The ratio trans¬ 
former shall indicate 0.2000*8 percent. Record the voltage and phase of e^. 

• f 

i 

f. Adjust the ratio transformer for an output to indicate 1.0000. Set ex to v phase and 
adjust It to produce the ex magnitude recorded In 4. S. 11.1. o Record the voltage and 
phase of e^ and *x» 


g. Adjust the ratio transformer for an o utp u t Eq of 0.000*0.008 vdo. The ratio trans¬ 
former shall indicate 1.000 *8 percent. Record the voltage and phase of e^. 


h. Adjust the ratio transformer for an output Eq of 1.000*0.008 vde. The ratio trans¬ 
former shall Indicate 0.0000*8 percent. Record the voltage and phase of e^. 

|» Adjust the ratio transformer for an o ut pu t Eo of t. 000*0.006 vde. The ratio trans¬ 
former shall indicate 0.8000 *6 percent. Record the voltage and phase of ejg. 


4. S. 11.2 DC Input Circuit Dl* Assembly Section D1 shall be calibrated us follows using the 
pin connections specified In Table I and the test setup shown In Figure 8. 


a. Set variable step resistor, Rl, to 0.0000 and adjust E 2 for an Eq output of 2.6000*0.006 
vdo. The Ex voltage shall be 0 vdo. Record the voltage and polarity of E^ and Eg. The 
magnitude and polarity of E 2 shall be maintained throughout the remainder of this test. 

b. 8et variable step resistor, Rl, to 1.0000. Adjust Ex and set to obtain an Eq o u tpu t 
of 6.000*0.006 vde. Record the voltage and polarity of E^ and E|. The Ex voltage 
shall be +26 vde *10 percent. 


c. Adjust Rl for an Eq output of 4.000*0.006 vdo and Rl shall Indicate 8.8000*6 percent. 
Record the voltage and polarity. 

d. Adjust Rl for an Eq output of 8.800*0.008 vdo and Rl shall Indicate 8.2000*6 percent. 
Record the E|n voltage and polarity. 

e. Adjust Rl to 1.000. Set Ex to opposite polarity and adjust it to produoe Ex voltage 
magnitude recorded In 4.2.11.2.b. Record the E^ voltage and polarity. 

f. Adjust Rl for an Eq output of 0.000*0.008 vde and Rl shall Indicate 1.000*8 percent. 
Record the E^ voltage and polarity. 
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S' 

■ t. flit the ntitlrw fw i nf to lilW. 1 8^ ^ te w p i n- and lijit far a 

S. 000*0.005 vde output Eg. Record tbs voltage and phase of ejn and aj. 

« * 

r t 

d« Adjust tha rati# transformer far an output E Q of 4.000*0.005 ads. Tha ratio trana- 

formar ahali indieata 0.6000*5 percent. Record tha voltage and phaaa of a^. «► - 

l * 

' < ' 

a. Adjuat tha ratia transformer far an odtput Eg of t. 000*0.006 vde. Tha ratia trane- 

formar ahali indioata 0.2000*5 parcant. Raoard tha voltage and phaaa of e^. 

* 

f. Adjuat tha ratia tranafarmer for an output te indioata 1.6000. Oat ex to * phaaa and 

adjuat it te produce tha ax magnitude recorded in 4.5.11.1. o Record tha voltage and 
phaaa of e^ and op j 

g. Adjuat tha ratio tranafarmer for an o u t p ut Eg of 0.000*0.005 vdo. Tha ratio trana- 
former ahali indicate 1.000 *5 parcant. Record tha voltage and phaaa of e^. 

h. Adjuat tha ratio tranaformar for an output E 0 of 1.000*0.005 vdo. Tha ratio trans- 
formar ahali indioata 0.6000*5 parcant. Record tha voltage and phaaa of e^. 

t . 

Adjuat tha ratia tranaformer for an output Eo of t. 000*6.005 vdo. Tha ratia trana¬ 
formar ahali indicate 0.2606 *6 percent. Rooord tha voltage and phaaa of a^. 

4.3.11.2 DC Input Circuit Dl» Assembly Section D1 ahali be calibrated, aa follows uaing tha 
pin oonneattons apacifiad in Table I and tha teat aetup shown in Figure 5. 

a. Sat variable atop reelater, Rl, to 0.0000 and adjuat E 2 for an Eg output of 2.5000*0.006 
vdo. Tha Ex voltage ahali be 0 vdo. Record tha voltage and polarity of E^ and Eg. The 
magnitude and polarity of E 2 ahali be maintained throughout tha remainder of thla teat. 

b. f at variable etep res later, Rl, te U0000. Adjuat Ex and a at to obtain an Eg output 
of 5.600*6.006 vde. Raoard tha voltage and polarity of E^ and Ex* The Ex voltage 
ahali be *26 vde *16 percent. 

o. Adjuat Rl far an Eg output of 4.000*0.006 vdo and Rl ahali indicate 0.6000*5 percent. 
Record tha E^ voltage and polarity. 

d. Adjimt Rl far an Eq output of 3.000*0.005 vdo and Rl ahali indicate 0.2000 *6 percent. 
Rooord tha E^ voltage and polarity. 

a. Adjuat Rl to 1.000. Set E 1 to oppoelte polarity and adjuat it to produce Ex voltage 
magnitude recorded in 4.3.11.2.b. Record tha E^ voltage and polarity. 

f. Adjuat Rl for an E 0 output of 0.000*0.005 vdo and Rl ahali indicate 1.000*5 percent. 
Record the E^ voltage and polarity. 































g. Adjiwt R1 for an Eq output of 1.000*6.005 vdo and R1 shall indleato 0.6000 at percent. 

Rooord voltage and polarity. 

\ - ' 

h. Adjust R1 for an Eq output of 2.090*01006 vdo and R1 shall indioato 0.2090 *6. jtefteentT 

Record voltage and polarity \ 

• » 

4.2.11.2 Assembly Section C8. Assembly Sedtlsn C8 shall be calibrated as fellows, using tbs , 
pin oennectlsns specified in Table I and the test setqp shown in Figure 6. 

i 

a* With efe adjusted to 28.00*0.28 vde, adjust the decade resistor across 20J1-5(H1) 
and 20J1-14 (Le), 20J1-4 (Le), for an output E 0 of 8.000*0.008 vdo. Tbs decade 

resistance shall bo re c orded and shall be 1594.5*9 ohms. 

* 

b. Adjust tbs decade resister for an output E 0 of 4.000*0.005 vde. Tbs decade resistance 
shall be recorded and shall be 1580.7 *8 ohms. 

e. Adjust the decade resistor for an output E 0 of 2.000*0.005 vde. The decade resistance 
ahall bo reconded and shall bo 1566.9*2 ohms. 

d. Adjust tbs decade resistor for an output E 0 of 2.000*0.005 vdo. The decade resistance 

shall be recorded and shall be 1652.1*2 ohms. 

* 

o. Adjust the decade resistor for an output E 0 of 1.000 *0.005 vdo. The decade resistance 
shall bo recorded and shall be 1529.2 *9 ohms. 

f. Adjust tbs decade resistor far an output B 0 of 0.000*9.006 Vdc. Tbs decade resistance 
shall be recorded and shall be 1525.5*2 ohma. 

6. PREPARATION FOR DELIVERY 

6.1 GENERAL. Preparation far delivery shall be in accordance with Paragraph^.?. 1 and 4 . 
Specification ND1002214. 

O* X ■ • * 

6. NOTES. None 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. MOUNTING TORQUE FOR FIND NO. 9 TO BE 6.2-6.7 INCH POUNDS 

3. MOUNTING TORQUE FOR FIND N0l7 TO BE 18-22 INCH POUNDS 

4. IDENTIFY WITH PART NO. PER ND1002019 AND SERIALIZE PER ND1002023 

5. BOND FIND NO. 12 TO FIND N0.6 PER NDI0022I9 

6> MATIN6 SURFACES OF MODULES AND HEADER TO BE FREE OF 6REASE AND FOREIGN MATTER PRIOR TO APPLYING SILICONE GREASE. 
7. -APPLY— &F A I AA IT IQPPflftfl — OOP TO tNOi rrt TFO A fir a r , nriarru idah mw tiftMH ec ■ nu< 


9 . PROCURE PER P$ .2007234 

9 APPLY A THIN COAT OF SILICONE GREASE I006B79 TO THE MOUMTiNfi SUREACESOF FIND NOS.2^.4. AND 5 
EXCESS GREASE SHALL NOT BE EXPOSED. CLEANING PERMITTED. 
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■1 k. ' • . *' .I*""' :■ • * ' -AT llV,S''"'.'. ■:{ A'" . ■' J " h !' A 

Weight* The weight ef the assembly shall be betwwii«850 pounds minimum* #,350 pounds 

maximum.. . . ..... . 

... . • ■*, ^ • . ■" 1 ' ■ .■ . •’ i 

3,2.3 Standards ef Manufacturing, Manufacturing Process and Productive 




1 _ 
I 

i . 




. •• Continuity and DC Resistance* The do reslstanoo between the pins specified in Tabid 
II shall be as specified therein. ? 








... . . 

S 5 

? l', 

: |. ;■ ■ 


£ ' W . ;.'fv ■ ■ .. . ■ Ai. A : I.; 

3.2,3.2 Insulation Resistance. The resistance from each connector pin* e xcept 30J1-6 2, tf 
the assembly frame shall be equal te or greater than 100 megohms. 
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b. The assembly shall then be soaked at 4ft* ±3*C fer 4 hours. At the concliwlon of 
the 4-hour period, the Input voltages shall be readjusted te the values recorded 
In 4.3.3. a and the output voltages shall be within ±4 percent of the value recorded 
In 4.3.3. a. The new values of input and output voltages shall be recorded. 

4.3.4 Continuity and DC Resistance. The resistance between the pins specified In Table n 

shall be measured with a low voltage resistance measuring device in accordance with Method 
303 Of MIL-STD-202. 

4.3.5 Insulation Resistance. The resistance from each connector pin except 30J1-62, to the 
assembly frame shall be measured In accordance with Method 302 of MIL-STD-202 using a 
megohmmeter having an output voltage of 225±76 vdc and limited to a short circuit current of 
6.0 pa. The resistance shall be greater than or equal to 100 megohms. 

% 

4.3.6 Offset Voltage. With each Input Hi pin specified in Table I connected to its respective 
input Le pin, the dc voltage appearing across the output pins specified In Table I shall be as 
specified therein, except for Assembly Section D1 which shall have 110.00 ±0.10 vde 

4.3.7 Scale Factor. The input signals shall be adjusted within the range specified in Table I 
to obtain the outputs specified therein and the Input and output voltages recorded. 

4.8.8 Output Ripple and Noise. The input signal voltages shall be adjusted within the range 
specified In Table I to obtain the outputs specified In Table I, and the peak-to-peak ripple voltage 
or noise appearing at the corresponding output pins measured and recorded. The ripple voltage 
or noise appearing at the output pins shall be less than or equal to the value specified in Table I 
(See Figure 34nd filter circuit Figure 3A.) 

4.3.9 PIPA Sensor Output. With a sensor Input resistance of 1594.5 ±3 ohms connected across 
30J1-5 (Hi) and 30J1-14 (Le), 30J1-4 (Lo), the output voltage shall be 5.000*0.005 vdo. 

4.3.10 Weight. The assembly shall be weighed te the nearest 0.01 pound. 

4.3.11 Calibration 

4.3.11.1 AC Input Circuits. The following assembly sections shall be calibrated as follows 
using the pin connections specified In Table I and the test setup as shown In Figure 4: 


A1 

A6 

B5 

C3 

A2 

B1 

B6 

C4 

A3 

B2 

B7 


A4 

B3 




A5 

a. Adjust the ratio transformer to 0.0000. 

b. Adjust' C 2 for a 2.500±0.005 vdc output E 0 . The voltage e 1 shall be 6.00ftfc0.005V rms. 
Record the voltage and phase of the input ein and The magnitude and phase of eg 
shall be maintained throughout the remainder of this test. 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirement# for complete 
identificatioB and aooeptaaoe of the Signal Conditioner Assembly, CM Operitlcnafc BAM . 
Number M0MI4 - dl l» hereafter called the aeeembly. 

2. APPLICABLE DOCUMENTS 

S. 1 EFFECTIVE ISSUES. The following document# form a part of thi# epeciflcation to the 
extent specified herein. Unleee otherwise epecified, Military Standards and Specifications 
ehall be the ieeue in effect on the date of request for propoeal or invitation to bid. 

SPECIFICATIONS 

APOLLO GAN 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parte and 
Aeeociated Ground Support Equipment 

STANDARDS 

Military * / 

% 

MIL-8 TD-202C Teet Met bode for Electronic and Electrical Component Parte 

DRAWINGS 

e 

APOLLO GAN 

20S72S4 Signal Conditioner Aeeembly, • Of Operational 

, * * •• ♦ . v . # • , # 

(Copiee of epecificatione, etandarde, drawinge, bulletine, and publicatione required 
by euppliere in connection with epecific procurement functione ehould be obtained 
from the procuring activity or ae directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requireme nte, the 
following order of precedence ehall apply. The contractor ehall also notify MIT/IL APOLLO 
Management of the conflict. 

v 

a. The contract 

b. This specification 

e. Documents listed in this section 


2 * 
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8.2.2 Weight. The weight of the assembly ehall be determined. 

8.2.2 Studirdi of MiNhotorlag, Manafactnrlng Process end Pre dn otice 

* 

8.2.8.1 Continuity and DC Reslstanee. The do resistance between the pins speeifled In Table 
II shall be as specified therein. 


2.2.2.2 Insolation Resistance. The resistance from each oennecter p*», exoept 20J1-62, te 
the assembly frame shall be equal to er greater than 180 megohms. 
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TABLE II 

CONTINUITY AND DC RE8BTANCE 


CONNECTOR 30J 
From Pin I To Pin 


1-41 

1-tl 

l-U 

1-7 

1-21 


1-12 
>41 
1-71 
C hauls 



1*1 max 

k 


1.0 max 


H 

1-62 
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4. 2. 1. 2 Test 8etup. Unless otherwise specified, the operating voltages of Table IV shall be 
applied to the assembly. Each pair of output pins for each assembly section, except Assembly 
Section Ct, shall have a 1 megohm *1 percent resistor connected between them. Assembly 
Section CB shall have a 500k ohm *6 percent resistor connected be t w een its output pine. Source 
impedance shall be aa shown in Figure 1. C onn e ct pin SOJ1-47 to pin 30J1-69. 

TABLE IV 

# 

OPERATING VOLTAGES 


CONNECTOR 

30J PINS 

VOLTAGE 

FREQUENCY 

(cps) 

I 5 * 

Lo 

1-42 

1-42 

28.00*0.28 vdc 


2-51 

2-28 

28.00*0.28V rms 

800.0*0.8 

2-28 

2-40 

28.00*0.28V rms 

2200.0*3.2 

1-48 

1-48 

28.00*0.28 vdc 

— 

1-f 

1-4 

110.40*4.10 vde 

— 


4.2.2 Nonconforming Units. Failure of the unit to pass any examination or teat of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be .reinspected. Reinspection may be limited to the 
teat or examination which defined the nonconformance, or, when directed by the cognisant 
inspector, a oomplete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal applica¬ 
tion fay the contractor to the oognixant NASA representative. 

4.2 TESTS 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2047224. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, contaminants, pin misalignment, and legibility and appearance of 
marking. 

4.2.2 Workmanship-Vibration. The assembly shall be mounted to the vibration fixture in a 
manner similar to the way it will be mounted in service. The assembly shall be vibrated along 
the horlxontal, vertical and lateral axis (see Figure 2) with simple harmonic motion swept 
from 10 to 2000 cps at a rate of 1 octave/16 sec. The magnitude of vibration shall be 2.6g rms 
limited to a 0.4 inch pp constant displacement from 10 cps to the crossover frequency. 

% 

a. The continuity of the assembly shall be continuously monitored during vibration at 
the pins specified In Table V .. Any evidence of discontinuity shall be cause for 
rejection. The continuity monitoring circuitry shall have a response time equal to 
or less than 10 paec in detecting any open circuit. 


* 
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TABLE Y 


CONTINUITY 

i 



b. Prior to vibration along oaeh if too toroo axes, too inpot signal! shall bo adjusted 
within too rang* opoolflod In Tablo I to obtain too ontpots spoo l flod therein. Tho 
output signals shall bo continuously monltorod dating vibration along oaob of too throo 
axoo. Any output voltago obango groator than alOO mv from too Initial amplltodo 
shall bo oaino for rejection. Tho output monitoring oqulpmont shall moasuio out sf 
toloranoo oondltlons that oxlst for a porlod groator than 1 mono. 

o. Tho pins spoolflod In Table VI shall bo continuously monltorod during vibration for 
discontinuity and oI suit Isolation. Tbs monitoring olrouitry shall have a response 
time equal to or loss than It useo In detecting any discontinuity and/or short olrcult. 


TABLE VI 
CONTINUITY 



4.3. S Temperature Tost. Tho temperature toot shall bo as follows: 

a. The Input signals shall bo adjusted within tho range spoolflod in Tablo I to obtain the 
outputs specified therein. The Input and output voltages shall then bo measured and 
recorded. 
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b. The assembly stall then be soaked at 41* *3*C far 4 hours. At tha conclusion of 
tba 4-hour period, tha input voltages a hall ba readjusted la tha values recorded 

t»>H tha output voltage* a hall ba within *4 paroant of tha value raoordad 
In 4. 3. 1.1. Tha now value* of input and output voltage* shall ba raoordad. 

4.3.4 Continuity and DC Rasiatanoa. Tha raaiatanoa batwaan tha pins opacified in Tabla II 
shall ba measured with a low voltage raaiatanoa measuring device in accordance with Method 
303 Of MIL-6TD-202. 

4.3.8 Insulation Raaiatanoa. Tha raaiatanoa from each connector pin except 30J1-42, te tha 
assembly frame shall ba measured in accordance with Method 302 of MIL-STD-202 using n 
megofammeter having an output voltage of 226*75 vdc and limited te a short circuit eurrent of 
4.0 pa. Tha rasiatanoa shall ba greater than or equal to 100 megohms. 

4.3.6 Offset Voltage. With each input Hi pin specified in Table I oaoneeted to its respective 
input La pin, tha dc voltage appearing across tha output pins specified in Tabla I shall be a s 
specified therein, except for Assembly Seotion D1 which shall have 110.00*0.10 vde lnprt» 

4.3.7 Scale Factor. The input signals shall be adjusted within tha range specified in Tabla I 
to obtain the outputs specified therein and the input and output voltages recorded. 

4.3.8 Output Ripple and Noise. The input signal voltages shall be adjusted within tha range 
specified in Table I to obtain the outputs specified in Table I, and the peak-to-peak ripple voltage 
or noise appearing at the corresponding output pins measured and recorded. The ripple voltage 
CT noise appearing at the output pjns shall be less t h a n or equal to tha value specified in Tabla 1. 

(Sea Figure 3.) 

4 . 3.9 pipa Sensor Output. With a sensor input resistance of 1594.5 *3 ohms connected across 
30J1-6 (Hi) and 3QJ1-14 (Lo), 30J1-4 (Lo), the output voltage shall be 5.000*0.005 vdc. 

4.3.10 Weight. The assembly shall be weighed to tha nearest 0.01 pound. 

i 

4.3.11 Calibration 

4.3.11.1 AC Input Circuits. The following assembly sections shall be calibrated as foil owe 

using the pin connections specified in Table I and the test setup as shown in Figure 4: 

« 


A1 

A6 

B5 

C3 

A2 

B1 

B6 

C4 

A3 

B2 

B7 


A4 

B3 




A5 

a. Adjust the natte trans f o rm e r to 0.0004. 

b. Adjust e 2 for a 2.500*0.005 vdc outptrt E 0 . The voltage ej shall be 0V rme. 

Record the voltage and phase of the input ejn and 02 . The magnitude and phase of eg 
■h«ii be maintained throughout the remainder of this test. 



* 
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o. Set the ratio transformer to 1.0000. Sot e^ to aoro phase and adjust for a 
ft. 000*0.00S vdc eotpd Eq. Record the voltage and phase sf e^ and 0|. 

A Adjust ths ratio transformer for an output Eq of 4.000*0.008 ado. The ratio trans¬ 
former shall Indicate 0.6000*8 percent. Record ths voltage and phase of e^. 


a. Adjust ths ratio transformer for an output Eq of S. 000*0.006 vdo. Ths ratio trans¬ 
former shall indicate 0.2000*8 percent. Record ths voltage and phase of e^. 

i 

t 

i 

I. Adjust the ratio transformer for an output to indicate 1.0000. Set ex to r phase and 
adjust it to produce the ex magnitude recorded in 4.8.11.1. o Record the voltage and 
phase of e^ and ex* 

g. Adjust ths ratio transformer for an output Eq of 0.000*0.006 vdo. Ths ratio trans¬ 
former shall indicate 1.000 *6 percent. Record the voltage and phase of e^. 



Adjust ths ratio transformer for an output Eq of 1.000*0.008 vdo. Ths ratio trans¬ 
former shall Indicate 0.6000*8 percent. Record the voltage and phase of e^. 


Adjust ths ratio transformer for an output Eo of t. 060*0.008 vdo. Ths ratio trans¬ 
former shall indicate 0.1000 *6 percent. Record ths voltage and phase of ejg. 


4.1.11.2 DC Input Circuit Dl. Assembly Seetioo D1 shall be oalibratedas follows noing the 
pin oonneottons specified in Table 1 and ths tost setup shoos in Figure 8. 


a* Sot variable stop resistor, Rl, to 0.0000 and adjust E 2 for an Eq output sf 2.8000*0.008 
vdo. The Ex voltage shall bo 0 vdo. Record tbs voltage and polarity of E^ and Eg. Tbs 
magnitude and polarity of Eg shall be maintained throughout ths remainder of this test. 

b. Sot variable stop resistor, Rl, to 1.0000. Adjust Ex and set to obtain an Eq output 
of 6.000*0.006 vdo. Record the voltage and polarity of E^ and Ex* Ths Ex voltage 
shall be +26 vdo *10 percent. 

e. Adjust Rl for an Eq output of 4.000*0.006 vdo and Rl shall indicate 0.6000*6 percent. 
Record the E^ voltage and polarity. 

d. Adjust Rl for an Eq output of 1.000*0.006 vdo and Rl shall indicate 0.2000*8 percent. 
Record ths E^ voltage and polarity. 

e. Adjust Rl to 1.000. 8ot Ex to opposite polarity and adjust it to produce Ex voltage 
magnitude recorded in 4.1.11.2. b. Record tbs E^ voltage and polarity. 

f. Adjust Rl for an Eq output of 0.000*0.006 vdo and Rl shall Indicate 1.000*6 percent. 
Record the E^ voltage and polarity. 


I 

















































APOLLO G4N Specification 
P82007234 REV 


|» Adjust R1 for an E Q ootpot of 1.000*0.00S vdo and R1 shall lndleats 0.10004 percent. 
Roeord velfope and polarity. 

h. Adjust R1 for aa Iq output of S.0004.008 vdo and R1 shall lndleats 0.2000«6.jM»«l 
Record E^ voltage and polarity 

4.3* 11.8 Assembly Seotlon C8. Assembly Section C8 shall be oallbrated as fellows, using the 

pin oetmeotlana specified In Table 1 and the test setup shewn In Figure 0. 

a. With ejn adjusted to 28.00e0.20 vdo, adjust tba decade roalstor aeroos 80J1-8(H1) 
and 30J1-14 (Lo), S0J1-4 (Lej, for an output Eq of 5.000*0.006 vdo. The decade 
resistance shall be rec or de d and shall be 1804.8e8 ohms. 

b. Adjust the decade resistor for an output Iq of 4.000*0.008 ids. The decade resistance 
shall be recorded and shall be 1880.7 *3 ohms. 

o. Adjust tbs decade resistor for an output Iq cf 3.000*0.006 vdo. Tba deoada resistance 
shall be mounded and shall be 1806.0*3 ohms. 

d. Adjust the deoada resistor for an output Iq of 2.000*0.008 vdo. The deoada resistance 
shall be recorded and shall be 1682.1*3 ohms. 

e. Adjust the deoada resistor for an output Iq of 1.000 *0.008 vdo. The deoada resistance 
shall be recorded and shall be 1830.3 *3 ohms. 

f. Adjust tbs deoada resistor for an o u tput Iq of 0.000*6.006 vdo. The deoada resistance 
shall be recorded and shall be 1826.8*3 ohms. 

6. PREPARATION FOR DELIVERY 

6.1 GENERAL. Preparation for delivery shall be In accordance with Specification ND1002214. 

6. NOTES. None 





a 




e 


e 


. 











APOLLO GftN SpMilloatUa 
P82M7214 REV 





Signal CendltlMMr 
AMonbljr 





SENSOR CIRCUIT CALIBRATION 


























































t 

f 










fo 

m 




Fvl 


#0^*0 

S ij > 

5 ei > S 

9 sf 
*ll 

a-|¥ 

a ft 


8 | ie *o to to to io 

I t» t» t» I t» t- t> 


2 88833SS 


e I 000(0 0 104 
H I H H H « (« N M 


t« 


H «g- 

g a* 

3 « 


« 0004400 

<N n «i eo n n n e« 

A A A A A A A A 


• 8 do 8 •» 8 8 

A A A A A A A A A A A A A 


1 




*■! 
■i . 


> * 


ft 
•- Q 

w 5 

d * 

ft m 

< 5$ 


?gt 


fc l It 


tO 0 0 (O O 0 0 0 

s ssslsis 

• • • t 4 t t • 

• ••■4a•• 


8 S 8 2 s 8 8 

• • • S A ft A 


&&& I.*,*. 

m l % 

t> 4 4 


§ §s 

3 8 8 


8 3 8 

► ► ► 

§88 

o o 3 


§s 

3 3 


8 8 8 

> > > 

833 

« » n 
• • • 

N0 4 


5 333 888 

0 > ► ► > ► > 

© 8 5 8 1^04 

. O 3 O I «D « 3 

w • • • • 

•-* 0 0 0 M M 0 


1 3 

* 3 
£ s 


* h 

a ° 

< oS 


777?7? ???!??? 

A A A .' A A A 


SSSS3S 338,388 
AAiAii J A A I A j, j, 


ssssssssasaas 



» * 


• - «T 0 <> 






APOLLO GAN Specification 
P82007235 REV A 


i i 


388 


iiii 


S|oSS§00§! S 

»■« to CO a( H H 2 2 H > fH 


sisssssss's 


358333888 ? 3 
AAAAAAAAA * A 


83332383? 
AAAAAAAAA‘A 


0 0 4 0 0 0 


$ss§§ 


to 



• • 



to 
m 

8 A A Ct 


to 



# o • • • 






1 i i i 1 r 


i 11 i I i i I i ; I 


i i 



MI *. 

1 '§** i * I s ( 

• H H b tO 
O H H M fH 

333 8 2 .. 

i I I 7 7 iT i TT i 


* 


i i??? i 5 . 7 i 

“ H H M 1 fH 


* 


i o 

HMOfOtOhtOO S H 

OOOOOOQOQ;C-) 


i 






































































Rfcv 


gw, 






APOLLO GIN Specification 
P82007235 REV — A 


h 


* 

The continuity of the-assembly shall be continuously monitored Airing ytbratlon at 
the pins specified in Table IV. Any evidence of discontinuity shall be cause for 
rejection. The continuity monitoring circuitry shall have a response time equal tc 
or less than 10 psec in detecting any open circuit. 


1 


if 


J 


Prior to vibration along each of the three asses, the input signals be adjusted 
within the range specified in Table 1 to obtain the o u tp uts specified theretn,<eiceet* 
ter nfesemhty secttcta*<Cfc aedDOwfatofc stetUhe sat te fa q **Tc eedt ti dte, eariCptthat, 
tti inputreq'tftocfetQoetabltsft the Outpert r^c tiled for nsocaiMy teottouj 1 
93 shall kte used .to establish tftte sutpCfe far aaisetebty seetiesnitt^ Almtf A 3 ^ Time 
output signal shall ih esttewaly ■m u tt e r ed dUrt^ VtbMlsit uften#«aolt9f the* terhe** 
aneA o Any wutput wattage ohangecgneteat th m i tttoo nprteev^til^tetealumpmudeshaU 

The pins specified in Table V shall be continuously monitored dnrlig vibration for 
discontinuity and circuit isolation,, The monilorfc* circuitry shall ha*e a response 
time equal to or less than 1# usee; indstectiiig any discontinuity and/or short circuit. 


TABLE IV 


CONTINUITY 


tfROMPIN 


TO 


* 3-6 
3-7 
9-1 1 
' 3-23 

9- 30 
3-53 

2- 32 

3- 58 
3-78 
3-83 
3-37 
3-50 
3-88 
8-38 
3-41 
3-76 
1-62 

10 - 11 

1- 14 

2- 55 
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Structure Ground 
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TABLE V 
CONTINUITY 


FROM FIN 

NO. 30J 

TO PIN 

NO. 30J 

8-26 

10-2 

3-26 

10-7 

3-27 

10-6 

3-45 

10-1 

8-46 

10-3 

8-47 

10-18 

8-70 

10-5 

8-71 

10-4 

8-72 

10-14 


4* 3.3 Temperature Test. The temperature teat shall be aa follows: 

P 

a. The Input signals shall be adjusted within the range specified In Table I to obtain the 
outputs specified tharein.exccptfer assembly sections C7 add D&wMch ehallbe sM to 
taputi conditions. The input and output voltages shall then be measured and recorded, 

b. The assembly shall then be soaked at 49* *3*C for 4 hours. The soak period Inputs 

for assembly section Al, AS, and A3 shall be determined by the Inputs of assembly 

section Dl, D2 and D3. At the conclusion of the 4-hour period, the voltages 

shall be veedjustedttP(thttv«ltwwwdoerdedlib4b&3ia;eadthe output vottages shall be 

wlthba fcfei percent - ol tba lvalue recorded In 4.3.3. a. The new values of Input and output 
voltages shall be recorded. 

• 

4.9.4 Continuity and DC Resistance. The resistance between tbs pins specified In Table II 
shall be measured with a low voltage resistance measuring device la accordance with Method 
303 of MIL-STD-202. 

r 

4.3.5 Insulation Resistance. The reslstanoe from each connection pin, STrapf 30J1-62 and 
30J10-U, to the assembly frame shall be measured in accordance with Method 302 of 
MIL-STD-202 using a megohmmeter having aa output voltage of 225*79 vdo and limited to a 
short circuit current of 6.0 pa. The reslstanoe shall be greater ttaa or equal to 100 megohms. 

e 

4.3.6 Offset Voltage. With each input Hi pin specified ia Table I connected to its respective 
input Lo pin, the do voltage appearing across the output pins specified in Table I be as 
specified therein, except for assembly section FI whloh shall have 110.00*3.10 vdo 


lb 


— ■«*****»+ 


t 


* 


-\ 


, 


t 















HUM 


1M» or MOO* 


IHPPLX AMD 


noun a 



V-* •• 


Apollo gin Speoifioiiiott 

P8200723S BEV — A 


n 


Leea Spike 


r 


Ripple 


1 


NoUe 







xi 























































} 


Approvals 

MIT 

NASA 

MGM EA 

WLS 

















































ti 


O *■ .g 

i?Ji 


i 1 

li 


SSSSSSSS.i 

SSSSSSSSof 

NNNHHHHHVIft 


SHIsssIlsI 


B a 

gs 

51 

°l 


• WWW 

ei N QO 

A A A A 


SSSSSSSSSSS 

nAAAAAfiAA eocr 


§ g g 

o oo S' 
• • • 
ID * * 


2 ^ 

%& 


_ »« 
B 3 

p s 


8 8 8 ! 

A o« o 


*** ** *. 
%% %,, i ? t> it' 


§ 8 © e 


l l i 


•II 


8 *!£■§•§ 3 2« £ 

8 0 O IO U) A O O _0O 

2lOU}lOA«NlON| 
«K3lfllOIO«nWj'| 

• ..• 00 00 

MOOOOOHHOIN 


* H 
m U 

35 W 


> *I33i2 8 

S o Q U) IQ H o O _ N J 

• »•••••• ^ H 

^•^r^ooo<H«HciN 


HHWNNNt-t-gt-, 

00®eOrH»HrMCS|CS|®t-| 

I I I I I I I I I > I 
hhhhhhnnhh 


8 woj«r-t;®Ni , W i 

7 77777-7SSi 

hhhhhhnmhh 


sssssssss 


4 



■ $. 
t0% ^ a 

1 1 

W “ * 
1 1 

-e; 

1 1 

k» a 

i i 
























APOLLO GIN Specification 
P820072S6 REV B 


(3) 0 to 433 vdc and -33 vdc 

(4) 0 to ♦150 vdc 


I 

I 


4.3.1.3 Teat Setup. Unless otherwise specified, the operating voltages of Table m shall 
bs applied to the assembly. Each pair of output pins for each assembly section, except 
assembly sections C9 and F2, shall have a 1 megohm el percent resistor connected between 
them. Assembly section CO and F2 shall have a 500k ohm a6 percent resistor connected, 
betwee n Its output pins. Souroe impedance shall bs as shown in Figure 1. Connect pin 30Jl< 
fa* nta IfiJl-M and 10J1-42 to 30J2-27. 


* 


TABLE 


II 


OPERATING VOLTAGES 


1 CONNECTOR 30J 

VOLTAGE 

FREQUENCY 

m _ 



(CDS) 

1-43 

1-69 

28.00S0.28 vdc 

— 

2-51 

2-29 

28.00a0.2dV rms 

800.0a0.8 

2-28 

2-49 

28.00a0.28V rms 

3200.0a3.2 

1-66 

1-42 

28. OOaO. 28 vdc 

— 

2-53 

2-52 

28.00a0.28V rms 

800.0a0.8 


1--1» 

j?6?8o2iL?(Tv5c 



4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of this . 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed Iqr the cognisant 
Inspector, a complete retest and reexamination may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only upon formal application by the 

contractor to the cognisant NASA representative. / 

/ 

4.9 TESTS / 

/ 

9 ' 

i 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the ^ 
requirements of Drawing 2007235. Particular attention shall be given to Inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 

and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted to the vibration fixture in 
a manner similar to the way it will be mounted In service. The assembly shall be vibrated 
along the horizontal, vertical and lateral axis (see Figure 2) with simple harmonic motion 
swept from 10 to 2000 cps at a rate of 1 octave/16 sec. The magnitude of vibration shall bs 

3.5g rms limited to a 0.4 inch pp oonstant displacement from 10 cps to the crossover frequency, • 
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•• Bet rariable etep reeiator R- to 0.0000 and adjust E^ for an output E. of 1.500* 

0.005 ido, the E^ voltage snail be 0 vde. Record the roltage and polarity of E^ 
and E . The magnitude and polarity of E ahall be maintained throughout the 
remainder of thle teat. 

. * * 

t>» Bat variableotap resistor R1 to UOOO.' Adjust E>aad aettotobtainttaE "outputoEty * 

5,000*0.006 ado* Record the voltage and polarity of E. and E*. 9 

in 1 

e. Adjust R 1 for an output E Q of 4.000*0.005 ado and R^ ahall indioata 0.0900*5 psrosnfc 
Reoord input E^ voltage and polarity. 

4. Adjust R^ for an output E Q of 3.000*0.006 vde and R^ ahall indicate 0.2000*5 peroenL 
Reoord input E^ voltage and polarity. 

* Adjust R. to 1.000. Set E- to oppoeite polarity and adjust it to produce E^ voltage 
magnitude recorded in 4.3.12.3.b. Reoord input E^ voltage and polarity. 

f. Adjust R^ for an output E^ of 0.000*0.005 vde and R^ shall indioata 1.000*6 percent. 
Reoord input E^ voltage and polarity. 

g. Adjust R 1 for an output E Q of 1.000*0.005 vde and R^ shall indioata 0.3000*5 peroeht. 
Reoord input E^ voltage and polarity. 

* 

k. Adjust R^ for an output Eq of 2.000*0.005 vde and R^ shall indioata 0.2000*6 peroent. 
Reoord input E. voltage and polarity. / 

Ul 

4.3.12.4 Sensor Circuit (C9). Assembly seetion C9 shall be calibrated as follows using the 
pin connections specified in Table 1 and the test setup shown in Figure 6. 

a. With e. adjusted to 28.00*0.28 vde, adjust the decade resistor across 30J1-5 HI) and 
30J1-14 (Lo), 3QJ1-4 (Lo), for an output E Q of 6.000*0.006 vdo. The decade resistance 
shall be recorded and shall be 1594.5*3 ohms. 

b. Adjust the decade resistor for an output E Q of 4.000*0.005 vdo. The decade resistance 
shall be recorded and shall be 1580.7*3 ohms. 

% 

o. Adjust the decade resistor for an output E Q of 3.000*0.005 vdo. The decade resistance 
shall be reoorded and shall be 1566.9*3 ohms. 

d. Adjust the decade resistor for an output E Q of 2.000*0.005 vdo. The decade resistance 
shall be reoorded and shall be 1553.1*3 ohms. 

* 

e. Adjust die decade resistor for an output E Q of 1.000*0.005 vdo. The decade resistance 
shall be reoorded and shall be 1539.3*3 ohms. 

f. Adjust the decade resistor for an output E Q of 0.000*0.005 vdo. Tbs decade resistance 
shall be reoorded and shall be 1525.6*3 ohms. 
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(3) 0 to +33 vdc and -33 vdc 

(4) 0 to +150 vdc 






i.a oewp, unless otnerwise specmea, tne operating voltages of 
applied to the assembly. Each pair of output pins for each assembly section, except assembly 
sections C9, F2 and F3, shall have a 1 megohm +1 percent resistor connected between them 
(hiring vibration and temperature tests and only during monitoring on other tests. Assembly 
sections C9, F2 and F3 shall have a 50OK ohm ±5 percent resistor connected between its out¬ 
put pins during vibration and temperature tests and only during monitoring on other tests. 


TABLE 


II 


OPERATING VOLTAGES 


1 CONNECTOR 30J 

VOLTAGE 

FREQUENCY 

(cds) 

Hi 

Lo 

1-43 

1-69 

28.00*0.28 vdc 


2-51 

2-29 

28.00*0.28V rms 

800.0*0.8 

2-28 

2-49 

28.00*0.28V rms 

3200.0*3.2 

1-68 

1-42 

28.00*0.28 vdc 

— 

2-53 

2-52 

28.00*0.28V rms 

800.0*0.8 

1-68 

1-69 

28.00*0.28 vdc 

— 

1-7 

1-8 

110.00*0.10 vdc 

— 




■m 


0 


% 


V 




4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the oognizant 
Inspector, a complete retest and reexamination may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only upon formal application by the 
contractor if the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007235. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted to the vibration fixture in 
a manner similar to the way it will be mounted in service. The assembly shall be vibrated 
along the horizontal, vertical and lateral axis (see Figure 2) with simple harmonic motion 
swept from 10 to 2000 cps at a rate of 1 octave/15 sec. The magnitude of vibration shall be 

3.5g rms limited to a 0.4 inch pp constant displacement from 10 cps to the crossover freq ue ncy. 
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v 

4.S.T Scale Factor. 11m Input algnala ahaU ba adjusted within the rant* apeelfUd in 
T>ble 1 *° obtain the output. speeifled therein, ami the Input and output voices reoorded. 

t 

4.3.• Output Ripple and Noiee. The input signal voltages shell be adjusted within the range 
specified in Table I to obtain the outputs speeifled in Table I, and the peak-to-peak ripple 
voltage or noise appearing at the corresponding output pins measured and recorded. The 

ripple voltage or noise appearing at the output pins shall be leas than or equal to the value 

specified in Table L (See Figure 3?and filter circuit Figure 3A). 

4 S * 9 PIPA Censor Oitput With a sensor input resistance of 1534.5*3 ohms connected across 
30J1-3 (Hi) and 30J1-14 (Lo), 30 Jl-4 (Lo) the output voltage shall be 5.000*0.005 vdo. 

^ » 

4.3.10 DUO Sensor Output With a sensor resistance of 2087.0*30.0 ohms connected across 
3QJ1-30 (Hi) and 30J1-14 (Le), 30J1-16 (Lo), the output voltage shall he 5.000*0.005 vdo. 

> i 

> § 

4.3.11 Weight The assembly shall be weighed to the nearest 0.01 pound. 

4.3.13 Calibration 

0 

4.3.12.1 AC Input Circuits. The following assembly sections shall be calibrated as follows 
using the pin connections specified in Table I and the test setup shown in Figure 4. 


Al 

B1 

C3 

D7 

E5 

A2 

B2 

04 

D8 

ES 

A3 

B3 

C5 

11 


A4 

B5 

D1 

E2 


A5 

B6 

Ot 

E3 

• 

AS 

B7 

OS 

E4 



a. Adjust the ratio transformer to 0.0000. 

b. Adjust e for a 2.500*0.005 vdc output E fl . The voltage e 1 shall be 0V rms. 

Reoord tne voltage and phase of e. and e . The magnitude and phase of e 
be mai n ta in ed throughout the remainder of this test. 9 

e. Set the ratio transformer to 1.0000. Set e 1 to zero phase and adjust for a 5.000*0.005 

vdo output E_. Reoord the voltage and phase of e. e • 

v in 1 

d. Adjust the ratio transformer for an output E of 4.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.5000*5 percent. Reoord the voltage and d e^ 

e. Adjust the ratio transformer for an output E of 3.000*0.006 vdc. The ratio trans¬ 
former shall indicate 0.2000*5 peroent. Record the voltage and phase of e 

in 


(14 


4 
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a. Set variable step resistor R. to 0.0000 and adjust E for an output I of 2. 800a 
0.005 ?do, the Ej voltage snail be 0 vdc. Reoord the voltage and polarity of E 

and E . The magnitude and polarity of E shall be maintained throughout the ^ 
remainder of this test. * 

“ i* 00**0yeo»wtei 1 Reoord the voltage and polarity of E and • 

1 ml 

a. Adjust R 1 for an output E of 4 000*0.005 vde and 1 *•***%& O.SaO0*5 r nr not 

Reoord i«put E^ voltage and polarity. 1 

d. Adjust Rj for an output E of 3.000*0.005 vdc and R shall indicate 0. 3000*5 percent. 
Reoord Input E^ voltage and polarity. 

a. Adjust R. ts 1.000. Set E to opposite polarity and adjust it to produce E_ voltage 
magnitude recorded la 4.3.12.3.b. Reoord Input E^ voltaye and polarity. 1 

1 Adjust for an output E of 0.000*0.008 vde and R shall indicate 1.000*5 percent. 
Reoord input voltage and polarity. 1 

g. Adjust R 1 for an output E of 1.000*0.006 vdo and R Am\\ indicate 8.5000*5 psreeAL 

Reoord input E^ voltage and polarity. 1 

h. Adjust Rj for an output E^ of 2.000*0.006 vdc and R_ shall indicate 0.2000*5 percent. 

Reoord input E^ voltage and polarity. 1 

4.3.12.4 Sensor Circuit (C»). Assembly, section C9 shall be calibrated as follows using the 
pin connections specified in Table 1 and the test setup shown in Figure 6. 

a. With e. adjusted to 28.00*0.28 vdc, adjust the decade resistor across 30J1-5 (Hi) and 

30J1-I4 (Lo), 3QJ1-4 (Lo), for an output E of 6.000*0.005 vdo. The decade resistance 
shall be reoorded and shall be 1504.5*3 ohms. 

b. Adjust the decade resistor for an output B of 4.000*0.006 vdo. The dooads resistance 
shall be reoorded and shall be 1580.7*3 ohms. 

e. Adjust the decade resistor for an output E of 3.000*0.005 vdo. The resistance 

shall be reoorded and shall be 1568.0*3 ohms. 

d. Adjust the decade resister for an output E of 2.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1553.1*3 ohms. 

e. Adjust the decade resistor for an output E of 1.000*0.005 vdc. The decade resistance 
shall be reoorded and shall be 1530.3*3 ohms. 

e 

f. Adjust the decade resistor for an output E of 0.000*0.005 vdo. The decade resistance 
shall be recorded and shall be 1525.5*3 ohms. 
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NOTES : 

I. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

*• APPLY SEALANT — 10 0 6 33 8— ftftQ Tr> mmr atch »ni~ i * i S B ETWEEN A HP AROUND M ODULES A|_L'?V t/ tn ncc at 

ROOM TEMPERATURE TOT A MINIM U M OF <18 HOURS. SEALANT SURFACED TO P F ^LF/rfiCO BY OCOnCAClNC U SI NC 
— FREO N A N O I SO - PBOPY l a j ppjQR TQ 6EALING 

3. MOUNTING TORQUE FOR FIND NO. 5 TO BE 18-22 INCH POUNDS 

4. MOUNTING TORQUE FOR FIND NO. 12 TO BE 6.2 - 6.7 INCH POUNDS 

5. IDENTIFY WITH PART NO. PER NDI0020I9 AND SERIALIZE PER NDI002023 * 

6. BOND FIND NO. 14 TO FIND NO. II PER NDI0022I9 

7. PROCURE PER PS 2007235 ... ' 

8 M*rwo SURFACES OF MODULES ANO HEADER TO BE FREE OF CREASE OR FORE,OH MATTER PRIOR TO APPLYING SILICONE CREASE 
$ APPLY A T41N COAT OF SILICONE GREASE I006B79 TO TH£ MOUNTING SURFACES OF FIND 
NOS. 2*3AS*6 ANP Z EXCESS GREASE SHALL NOT BE EXPOSED. CLEANING PERMITTED. 
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3 . 2 PRODUCT CONFIGURATION 

3.2.1 Dr airings. Tlie configuration of the assembly shall be in accordance with Drawing 
2307235 and all drawings and engineering data referenced thereon. 

a 

3.2.2 Weight. The weight ef the assembly shall be bet—si* a. 00 pounds minimum, 9.00 

pounds maximum. f 

3.2.3 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.3.1 Continuity and DC Resistance. The do resistance shall be as specified in Table n. 

3.2.3.2 insulation Resistance. The resistance from each oennector pin, except 39J1-62 
and 30J19»11, to the assembly frame shall be equal to or greater than 100 megohms. 
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4.3. T Scale Factor. The input signals shall be adjusted within the range specified in 
Table I to obtain the outputs specified therein, and the input and output voltages recorded. 

4.3.8 Output Hippie and Noise. The input signal voltages shall be adjusted within the range 
specified in Table I to obtain the outputs specified in Table I, and the peak-to-peak ripple 
voltage or noise appearing at the corresponding output pins measured and recorded. The 
ripple voltage or noise appearing at the output pins shall be less than or equal to the value 
specified in Table L (Bee Figure 3) and filter circuit Figure 3A). 

4.3.9 PIPA Sensor Output. With a sensor input resistance of 1594.5*3 ohms connected across 
30J1-5 (Hi) and 30J1-14 (Lo), 30 Jl-4 (Lo) the output voltage shall be 5.000*0.005 vdo. 

4.3.10 DUG Sensor Output. With a sensor resistance of 2037.0*30.0 ohms connected across 
3QJ1-30 (Hi) and 3QJ1-14 (Lo), 30J1-15 (Lo), the output voltage shall be 5.000*0.005 vdc. 

4.3.11 Weight. The assembly shall be weighed to the nearest 0.01 pound. 

4.3.12 Calibration 

4.3.12.1 AC Input Circuits. The following assembly sections shall be calibrated as follows 
using the pin connections specified in Table I and the test setup shown in Figure 4 . 


A1 

B1 

C3 

D7 

E5 

A2 

B2 

C4 

06 

E6 

A3 

B3 

C5 

B1 


A4 

B5 

D1 

E2 


A5 

B6 

Dt 

E3 


A6 

B7 

03 

E4 



a. Adjust the ratio transformer to 0.0000. 

b. Adjust e for a 2.500*0.005 vdc output E . The voltage e shall be 0^090*9.005V rms. 
Record the voltage and phase of e. and e . The magnitude and phase of e shall 

be mai nt a in ed throughout the remainder of this test. 2 

c. Set the ratio transformer to 1.0000. Set e to zero phase and adjust for a 5.000*0.005 

▼dc output E-e Record the voltage and phase of e. and e e 

w in l 

d. Adjust the ratio transformer for an output E of 4.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.6000*5 percent. Record the voltage and phase of * 

e. Adjust the ratio transformer for an output E of 3.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.2000*5 percent. Record the voltage and phase of e . 

in 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
Identification and acceptance of the Signal Conditioner Assembly, C/M Flight - Qial, 
hereafter called the assembly. Part Number 2007235-011. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO G&N 
ND1002214 


* - 

STANDARDS 

Military * 

MIL-STD-202 Test Methods for Electronics and Electrical 

Component Parts 

DRAWINGS 

APOLLO GW 

s 

2007235 Signal Conditioner Assembly, C/M Flight - Qial 

(Copies of specifications, standards, drawings, bulletins, and publications 
required by suppliers in connection with specific procurement functions should 
be obtained from the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 

Management of the oonflict. 

+ 

a. This contract 

b. This specification 

o. Documents listed in tikis specification 


General Specification for Preservation, Packaging, 

Packing, and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support Equipment 
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3.2 PRODUCT CONFIGURATION 

S. 2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
20072S5 and all drawings and engineering data referenced thereon. 

3.2.2 Weight. The weight of the assembly shall be determined. 

? 

v 

3.2.3 Standards of Manufacturing, Manufacturing Process, and Prediction 

3.2.3.1 Continuity and DC Resistance. The dc resistance shall be as specified in Table n. 

3.2.3.2 Insulation Resistance. The resistance from each connector pin, except 33J1-62 
ami 30J 10*11, to the assembly frame shall be equal to or greater than 100 megohms. 
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(3) 0 to +33 vdc and -33 vdc 

(4) 0 to+150 vdc 


4.2.1.3 Test Setup. Unless otherwise specified, the operating voltages of Table m shall 
be applied to the assembly. Each pair of output pins for each assembly section, except 
assembly sections CO and F2. shall have a 1 megohm ±1 percent resistor connected between 
them. Assembly section C9 and F2 shall have a 500k ohm ±5 percent resistor connected 
between its output pins. Source impedance shall be as shown in Figure 1. Connect pin 30J1-67 


• A* Tm am _AA T« i A AA T* 


II 


OPERATING VOLTAGES 


1 CONNECTOR 30J 1 

VOLTAGE 

FREQUENCY 

(CDS) 

Hi 

Lo 

1-43 

1-99 

28.00*0.28 vdc 

— 

2-51 

2-29 

28.00*0.28V rms 

800.0*0.8 

2-28 

2-49 

28.00*0.28V rms 

3200.0*3.2 

1-66 

1-42 

28.00*0.28 vdc 

— 

2-53 

2-52 

28.00*0.28V rms 

800.0*0.8 


}:8 f 

M&Mc , 



4.2.2 Nonconforming Units. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units which 
have not been corrected will be considered for acceptance only upon formal application by the 
contractor to the cognizant NASA representative. 

4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007235. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be mounted to the vibration fixture in 
a manner similar to the way it will be mounted in service. The assembly shall be vibrated 
along the horizontal, vertical and lateral axis (see Figure 2) with simple harmonic motion 
swept from 10 to 2000 cps at a rate of 1 octave/15 sec. The magnitude of vibration shall be 

3.5g rms limited to a 0.4 inch pp constant displacement from 10 cps to the crossover frequency.. 
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RS » 2k ±1% for Assembly Sections Bl, B2, and B3 

RS a 20k ±1% for Assembly Sections B5, B6, B7, D7 and D8 

RS » 100S2 ±1% for Assembly Sections D4, D5 and D6 

RS a 5k ± 1 % for Assembly Section DIO 

RS a 30 k ±1% for Assembly Section El, E2, E3, and E4 

* 

♦For assembly section D8 t D9 use the capacitor Ci ■ 0.47 pf ±5% 


SOURCE IMPEDANCE 
FIGURE 1 
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a. The continuity of the assembly shall be continuously monitored during vibration at 
the pins specified in Table IV. Any evidence of discontinuity shall be cause for 
rejection. The continuity monitoring circuitry shall have a response time equal to 
or less than 10 jzsec in detecting any open circuit. 

b. Prior to vibration along each of the three axes, the input signals shall be adjusted 
within the range specified in Table I to obtain the outputs specified therein except 
that the inputs required to establish the outputs specified for assembly sections Dl, 

D2 and D3 shall be used to establish the outputs for assembly sections Al, A2 and A3, 
The output signals shall be continuously monitored during vibration along each of the 
three axes. Any output voltage change greater than ±100 mv from the initial amplitude 
shall be cause for rejection. The output monitoring equipment shall measure out-o*- 
toleranoe conditions that exist for a period greater than 1 msec. 

c. The pins specified in Table V shall be continuously monitored during vibration for 
discontinuity and circuit isolation. The monitoring circuitry shall have a response 
time equal to or less than 10 usee: in detecting any discontinuity and/or short circuit. 

TABLE IV 


CONTINUITY 



{ 


l 


12 

* 



% 




r 
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TABLE V 
CONTINUITY 


FROM PIN 

TO PIN 

NO. 30J 

NO. 30J .. 

3-25 

10-2 

3-26 

10-7 

3-27 

10-6 

3-45 

10-1 

3-46 

10-3 

3-47 

10-18 

3-70 

10-5 

3-71 

10-4 

3-72 

% 

10-14 


4.3.3 Temperature Test. The temperature test shall be as follows: 

a. The Input signals shall be adjusted within the range specified In Table I to obtain the 
outputs specified therein. The Input and output voltages shall then be measured and 

recorded. 

b. The asMmbly shall then be soaked at 49* *S*C for 4 hours. The eoek period inputs 
tor assembly section Al, A2, and A3 shall be determined by the Inputs of assembly 
section Dl, D2 and DS. At the conclusion of the 4rhour period, the Input voltages 
shall be within *4 percent of the value recorded in 4 . 3 . 3 . a. The new values of input 
and output voltages shall be recorded. 

4.3.4 Continuity and DC Resistance. The resistance between the pins specified In Table H 
shall be measured with a low voltage resistance measuring device In accordance with Method 

303 of MIL-STD-202. 

4.3.5 Insulation Resistance. The resistance from each connection pin, except 30J1-62 and 
30J10-11, to the assembly frame shall be measured In accordance with Method 302 of 
MIL-STD-202 using a megohm meter having an output voltage of 225*75 vdc and limited to a 
short circuit current of 6.0 pa. The resistance shall be greater than or equal to 100 megohms. 

4.3.6 Offset Voltage. With each Input HI pin specified In Table I connected to Its respective 
Input Lo pin, the dc voltage appearing across the output pins specified In Table I shall be as 
specified therein, except for assembly section FI which shall have 110.00*0.10 vdc Input. 
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4.3.7 Scale Factor. The input signals shall be adjusted within the range specified in 
Table I to obtain the outputs specified therein, and the input and output voltages reoorded. 

4.3.8 Output Ripple and Noise. The input signal voltages shall be adjusted within the range 
specified in Table I to obtain the outputs specified in Table I, and the peak-to-peak ripple 
voltage or noise appearing at the corresponding output pins measured and recorded. The 
ripple voltage or noise appearing at the output pins shall be less than or equal to the value 
specified in Table L (See Figure 3). 

4.3.9 PIPA Sensor Output. With a sensor input resistance of 1594.5*3 ohms connected across 
80J1-6 (Hi) and 30J1-14 (Lo), 30 Jl-4 (Lo) the output voltage shall be 5.000*0.005 vdc. 

4.3.10 IRIG Sensor Output. With a sensor resistance of 2037.0*30.0 ohms connected across 
30J1-30 (Hi) and 30J1-14 (Lo), 30J1-15 (Lo), the output voltage shall be 5.000*0.005 vdc. 

4.3.11 Weight. The assembly shall be weighed tb the nearest 0.01 pound. 

4.3.12 Calibration 

4.3.12.1 AC Input Circuits. The following assembly sections shall be calibrated as follows 
using the pin connections specified in Table I and the test setup shown in Figure 4. 


A1 

B1 

C3 

D7 

E5 

A2 

B2 

C4 

D0 

E6 

A3 

B3 

C5 

El 


A4 

B5 

D1 

E2 


AS 

B6 

D2 

E3 


A6 

B7 

D8 

E4 



a. Adjust the ratio transformer to 0.0000. 

b. Adjust e for a 2.500*0.005 vdc output E Q . The voltage Oj shall be 0V rms. 

Record me voltage and phase of e. and e^. The magnitude and phase of e^ shall 
be maintained throughout the remainder ox this test. 

c. Set the ratio transformer to 1.0000. Set e^ to zero phase and adjust for a 5.000*0.005 
vdc output E q . Record the voltage and phase of e^ and e^ 

d. Adjust the ratio transformer for an output E Q of 4.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.6000*5 percent. Record the voltage and phase of e^ 

e. Adjust foe ratio transformer for an output of 3.000*0.006 vdc. The ratio trans¬ 
former shall indicate 0.2000*5 percent. Record the voltage and phase of e^. 
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f. Adjust tiie ratio transformer for an output to Indicate 1.0000. Set e^ to r phase and 

acQust it to produce the magnitude recorded In 4.3.12.1. o. Reoord the input e^ 

and e^ voltage and phase. 

g. Adjust tiie ratio transformer for an output E Q of 0.000*0.005 vdc. The ratio trans¬ 
former shall indicate 1.0000±5 percent. Reoord the input e^ voltage and phase. 

h. Adjust the ratio transformer for an output E Q of 1.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.6000*5 percent. Record the input e^ voltage and phase. 

i. Adjust tiie ratio transformer for an output E Q of 2.000*0.005 vdc. The ratio trans¬ 
former shall indicate 0.2000*5 percent. Record the input e^ voltage and phase. 

4.3.12.2 DC Input Circuit (FI). Assembly Section FI shall be calibrated as follows using 
the pin connections specified in Table I and the test setup shown in Figure 5. 


Set variable step resistor RJ. to 0.0000 and adjust E for an E 0 output of 2.500*0.005 
vdc. The E voltage shall be 0 vdc. Reoord the voltage and polarity of E and E . 
The m agnitude and polarity of E 2 shall be maintained throughout the remainder of 

this test. 


b. Set variable step resistor R1 to 1.0000. Adjust E t and set to obtain an E p output of 
5.000*0.005 vdc. Reoord the voltage and polarity of E^ and E^ The Ej voltage 

shall be+25 vdo*10 percent. 

+ ' * 

o. Adjust Rl for an E q output of 4.000*0.005 vdc and R1 shall indicate 0.6000*5 peroent. 
Reoord voltage and polarity. 

d. Adjust R1 for an E. output of 3.000*0.005 vdc and R1 shall indicate 0.2000*5 peroent. 
Reoord the E^ voltage and polarity. 

e. Adjust R1 to 1.000. Set B to opposite polarity and adjust it to produce E x voltage 
magnitude reoorded in 4.3.12.2.b. Reoord the E^ voltage and polarity. 

f. Adjust R1 for an E. output of 0.000*0.005 vdc and R1 shall indicate 1.000*5 peroent. 

Reoord the E. voltage and polarity. 

in 

g. Adjust R1 for an E Q output of 1.000*0.006 vdc and R1 shall indicate 0.6000*5 percent. 
Reoord E^ voltage and polarity. 

h. Adjust R1 for an E^ output of 2.000*0.005 vdc and R1 shall indicate 0.2000*5 percent. 
Record E^ voltage and polarity. 

4.3.12.3 DC Input Circuits (D4, D6 and D6). Assembly section D4, D6 and D6 shall be 
calibrated as follows using the pin connections specified in Table I and the test setup shown 
in Figure 5. 
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a. Set variable step resistor R 1 to 0.0000 and adjust E 2 for an output E. of 2.500a 
0.005 vdc, the E t voltage shall be 0 vdc. Record the voltage and polarity of 
and E . The magnitude and polarity of E 2 shall be maintained throughout the 
remainder of this test. 

b. Adjust E x for an output E Q of 5.000*0.005 vdc. Record input e^ voltage and polarity 
and the value of E^. 

c. Adjust R 1 for an output E Q of 4.000*0.005 vdc and R^ shall indicate 0.6000*5 percent. 

Record input E. voltage and polarity. 

in 

d. Adjust R 1 for an output E Q of 3.000*0.005 vdc and R 1 shall indicate 0.2000*5 percent. 

Record input E. voltage and polarity. 

in 

e. Adjust R to 1.000. Set E. to opposite polarity and adjust it to produce E x voltage 
magnitude recorded in 4.3.12.3.b. Record input E^ voltage and polarity. 

f. Adjust R 1 for an output E Q of 0.000*0.005 vdc and R 1 shall indicate 1.000*5 percent. 
Record input E^ voltage and polarity. 

v 

g. Adjust R 1 for an output E Q of 1.000*0.005 vdc and R 1 shall indicate 6.6000*5 percent. 
Record input E^ voltage and polarity. 

h. Adjust R^ for an output E^ of 2.000*0.005 vdc and R^ shall indicate 0.2000*5 percent, 
Record input E^ voltage and polarity. 

4.3.12.4 Sensor Circuit (C9). Assembly section C9 shall be calibrated as follows using the 
pin connections specified in Table I and the test setup shown in Figure 6. 

a. With e. adjusted to 28.00*0.28 vdc, adjust the decade resistor across 30J1-5 (Hi) and 
30J1-14 (Lo), 30J1-4 (Lo), for an output E Q of 5.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1594.5*3 ohms. 

b. Adjust the decade resistor for an output E Q of 4.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1580.7*3 ohms. 

o. Adjust the decade resistor for an output E^ of 3.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1566.9*3 ohms. 

d. Adjust the decade resistor for an output E Q of 2.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1553.1*3 ohms. 

e. Adjust die decade resistor for an output E^ of 1.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1539.3*3 ohms. 

f. Adjust the decade resistor for an output E^ of 0.000*0.005 vdc. The decade resistance 
shall be recorded and shall be 1525.5*3 ohms. 
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4.3.12.5 Sensor Circuit (F2). Assembly section F2 shall be calibrated as follows using 
the pin connections specified in Table 1 and the test setup shown in Figure 6. 

a. With e adjusted to 28.00*0.28 vdc, adjust the decade resistor across 30J1-30 (Hi) 
and 3Qdl-14 (Lo), 30J1-15 (Lo) for an output E Q of 5.000*0.005 vdc. The decade 
resistance shall be recorded and shall be 2037*30 ohms. 


# 


b. Adjust die decade resistor for an output E of 4.000*0.005 vdc. The decade 
resistance shall be reoorded and shall be 2167*30 ohms. 

o. Adjust die decade resistor for an output E of 3.000*0.006 vdc. The decade 
resistance shall be reoorded and shall be 2308*30 ohms. 

d. Adjust die decade resistor for an output £. of 2.000*0.005 vdc. The decade 
resistance shall be reoorded and shall be 2464*30 ohms. 


e. Adjust the decade resistor for an output E 
resistance shall be reoorded and shall be 


of 1.000*0.005 vdc. 
2632*30 ohms. 


The decade 


f. Adjust the decade resistor for an output E of 0.000*0.005 vdc. The deoade 
resistance shall be reoorded and shall be 2816*30 ohms. 

t 

5. PREPARATION FOR DELIVERY 


5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 
6. NOTES. None. 
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L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. WELD PER ND 1002005 

3. UNLESS OTHERWISE SPECIFIED,ALL WIRING SHALL BE IN ACCORDANCE WITH 
ND 1002069 

4. ENCAPSULATE PER NO 1002002 BLACK. REMOVE ALL FLASHING 

5. AR DENOTES AS REQUIRED 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. + DENOTES POSITIVE SIDE OF CAPACITOR 

9. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

10. WHITE DOT AND SINGLE DOTTED LEADS INDICATE LOWER LEVEL WIRING 

II.STAKE ALL COMPONENTS PER ND 1002009,METHOD J 

12. MARK .10/08 HIGH WHITE CHARACTERS PER ND 1002019 AND ND 1002122 
TYPE H CLASS 2.SERIALIZE PER ND 1002023 USING INK 1006271-1 

13. MARK .26/.24 HIGH WHITE CHARACTERS PER ND 1002019 AND ND 1002122 
TYPE H CLASS 2. USING INK 1006271*1 

14 TRIM UNUSED LEADS OF FIND NO. 51,54,55 .0I0/.030 FROM CASE 

15 MOUNTING TORQUE FOR FIND NO. 61 TO BE 15-20 INCH-OUNCES 

16. BOND FIND N0.63 TO FIND NO.I PER NDI002004 TYPE I 

17. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND 
SHALL MEET ALL THE REQUIREMENTS OF P.S.2007236 

18. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

19. EXCEPT FOR THE MOOULE MOUNTING SURFACE, PAINT ALL SURFACES 
PER ND 1002279 USING 1010992 PRIMER AND 1006809-4 PAINT 
CONNECTOR PIN-BLADES AND INSULATORS TO BE FREE OF PAINT 

20*MARK .060/.080 HIGH WHITE CHARACTERS PER NDI0020I9 AND 
ND 1002122, TYPE B. 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 Inputs. The assembly shall perform as specified herein with the following electrical 
inputs: 

3.1.1.1 DC Supply Voltage. The required dc supply voltage shall be 28*4 vdc. 

3.1.1.2 Input Signals. Input signals required shall be as follows: 

a. 0 to 26V rms *1 percent, 800*8 cps 

b. 0 to 28V rms *1 percent, 80O±8 cps 

c. 4.0*0.2 vdc 

i 

3.1.2 Characteristics 

3.1.2.1 IX Sin 0 Input Transformer. The IX sin 0 input transformer shall produce a 26V rms 
*3 percent, 800*8 cps, 0 phase *1* output into a.200K *5 percent load when supplied with an 
input of 26V rms *1 percent, 800*8 cps, 0 phase. 

3.1.2.2 IX Cos 0 Input Transformer. The IX cos 0 input transformer shall produce the 
following outputs when supplied with an input of 26V rms ±1 percent, 800*8 cps, 0 phase: 

a. 26V rms *3 percent, 800*8 cps, 0 phase *1* into a 200K*5 percent load 

b. 8V rms *1.5 percent, 800*8 cps, 0 phase *1° into a 8.6K *5 percent load 

3.1.2.3 Reference Transformer, llie reference transformer shall produce an 8V rms *1.5 
percent, 800*8 cps, 0 phase *1° output into a 8.6K *5 percent load when supplied with an input 
of 28V rms *1 percent, 800*8 cps, 0 phase 

3.1.2.4 Amplifier Gain and Phase. The gain and phase requirements of the assembly shall 
be as specified in Table L 


TABLE I 

GAIN AND PHASE 


1 INPUT 

OUTPUT 1 

I INPUT 

OUTPUT 1 

Switch 

Pin No. 

Gain 

Phase 

Switch 

Pin No. 

Gain 

Phase ^ 

DC-1 

253 

0.1410 *1% 

0* *5* 

DC-7 

237 

0.0586 *1% 

180* ±5* 

DC-2 

250 

0.0586 *1% 

0° *5° 

DC-8 

234 

0.1410 *1% 

180° ±5° 

DC-3 

248 

0.1410 *1% 

180* ±5° 

DC-9 

232 

0.0545 *1% 

180° ±5° 

DC-4 

245 

0.0586 *1% 

180° *5° 

DC-10 

229 

0.0276*1% 

0* ±5° 

DC-5 

242 

0.0586 *1% 

0° ±5* 

DC-11 

226 

0.0141 *3% 

0* ±5° 

DC-6 

240 

0.1410 *1% 

0* ±5* 

DC-12 

223 

0.0071 *3% 

0* ±5° 
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i 

* 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-7O327 
WELD PER ND 1002005 

UNLESS OTHERWISE SPECIFIED,ALL WIRIN6 SHALL BE IN ACCORDANCE WITH 
ND 1002069 
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CLEAN MODULE WHERE POSSIBLE BY DEGREASIN6 WITH FREON ANO ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

EXCEPT FOR THE MODULE MOUNTING SURFACE, PAINT ALL SURFACES 
PER ND 1002279 USING 1010992 PRIMER AND 1006809-4 PAINT 
CONNECTOR PIN-BLADES AND INSULATORS TO BE FREE OF PAINT 

mark .060/.080 HIGH WHITE CHARACTERS PER N0I0020I9 AND 
ND 1002122 1 TYPE H. 
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4. QUAUTY ASSURANCE PROVISIONS 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4 . 1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* ±10°C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg. 

4 . 1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4 . 2 TESTS 

4 . 2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G«C Drawing 2007236. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings. 

4.2.2 Workmanship-Vibration. With the conditions specified in Table IV established, the 
assembly shall be vibrated along the axis shown in Figure 1. The vibration shall be a simple 
harmonic motion swept from 10 to 2000 cps at a rate of 1 octave/15 sec. The magnitude 

of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement from 10 cps to 
the crossover frequency. Outputs shall be as specified in Table V. Any out of tolerance 

output voltages existing for more than 1 millisecond or pulse trains which have a missing or 
additional pulse shall constitute a failure. 
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3.1.2.5 Amplifier Gain Linearity. The gain of the amplifier shall be within ±1 percent of 
the gain in 3.1.2.4 when input signals are at the levels specified in Table II. 


TABLE H 

AMPLIFIER LINEARITY INPUTS 


SIN 0 CHANNEL 1 COS 6 CHANNEL REF. CHANNEL I 

3.25V rms ±1%, 800 cps, 00 
6.5V rms ±1%, 800 cps, 00 
26V rms ±1%, 800 cps, 00 

3.25V rms ±1%, 800 cps, 00 
6.5V rms ±1%, 800 cps, 00 
26V rms ±1%, 800 cps, 00 

3.5V rms ±1%, 800 cps, 00 
7.0V rms ±1%, 800 cps, 00 
28V rms ±1%, 800 cps, 00 


3.1.2.6 Coarse Schmitt Trigger. The coarse Schmitt trigger shall be capable of producing 
a 2±lV pp pulse output with a 0.565±0.07V rms, 800 .cps sine wave input. 

3.1.2.7 Ambiguity Detect. The ambiguity detect circuit shall be capable of producing a 
2±1V pp pulse output with a 12.25±2.26V rms, 800 cps sine wave input. 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C 
Drawing 2007236 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight. Thle maximum weight of the assembly shall be 0.59 pounds. 

* 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 Continuity. Continuity shall be as specified in Table m. 

TABLE m 

e 

CONTINUITY 


I PINS 

RESISTANCE 

From (Hi) 

To (Lo) 

(ohms) 

171 

Chassis 

<0.5 

120 

103 

<0.5 

216 

217 

22K ±4% 


3.2.3.2 Insulation Resistance. The resistance between pin 171 and the remaining assembly 
pins shall be at least 100 megohms. 
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3.1.2.5 Amplifier Gain Linearity. The gain of the amplifier shall be within ±1 percent erf 
the gain in 3.1.2.4 when input signals are at the levels specified in Table II. 

•» 

• H 

TABLE n 


AMPLIFIER LINEARITY INPUTS 


SIN 0 CHANNEL 

COS 0 CHANNEL 

REF. CHANNEL 

3.25V rms ±1%, 800 cps, 00 
6.5V rms ±1%, 800 cps, 00 
26V rms ±1%, 800 cps, 00 

8.25V rms ±1%, 800 cps, 00 
6.5V rms ±1%, 800 cps, 00 
26V rms ±1%, 800 cps, 00 

3.5V rms ±1%, 800 cps, 00 

7.0V rms ±1%, 800 cps, 00 
28V rms 41%, 800 cps, 00 


3.1.2.6 Coarse Schmitt Trigger. The coarse Schmitt trigger shall be capable of producing 
a 241V pp pulse output with a 0.565±0.07V rms, 800 cps sine wave input. 

3.1.2.7 Ambiguity Detect. The ambiguity detect circuit shall be cap abl e of producing a 
2±1V pp pulse output with a 12.25dt2.25V rms, 800 cps siae wave input. 

3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C 
Drawing 2007236 and all drawings and engineering data referenced thereon. 


3.2.2 Maximum Weight. 


TJsfe mriximum. wc:; 

4 i ✓ * 


A 4 


j D. 5 \ pounds. 


3.2.3 Standards of Manufacturing, Manufacturing Process and Production 


3.2.3.1 


Continuity. 


Continuity shall be as specified in Table 


II 


TABLE U 


CONTINUITY 


1 PINS 

RESISTANCE 

(ohms) 

From (Hi) 

To (Lo) 

171 

120 

216 

Chassis 

103 

217 

<0.5 

<0.5 

22K 44% 


3.2.3.2 Insulation Resistance. The resistance between pin 171 and the remaining assembly 
pins shall be at least 100 megohms. 
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3.1.2.8 Amplifier Gain Linearity. The gain of the amplifier shall be within *1 percent of 
the gain In 8.1.8.4 when input eignale are at the levela specified in Table IL 

♦ * 

« 

TABLt 0 


SIN 0 CHANNEL 


Alfvwom MKAOTY inputs 

COS d CHANNEL 


8.25V rme *1%, 800 cpe v 00 
0. 5V rms *1%, 800 cpe, 00 
26V rms ±1%, 800 cpe, 00 


REF. CHANNEL 


8.25V rms ±1%, 800 cpe, 00 
f. 5V rme ±1%, 800 cpe, 00 
86V rms ±1%, 800 cpe, 00 


Wt U v aiuv wvw vja* f 

7.0V rms ±1%, 800 cpe, 00 
28V rme m%, 800 cpe, 00 


8.1.2.8 Coarse Schmitt Trigger. The coarse Schmitt trigger shall be capable of prefacing 
a 2*lV pp pulse output with a 0.580*0..075V rm#.800 cpe sine wave input. 

8.1.2.7 Ambiguity Detect, The ambiguity detect circuit shall be capable of producing a 
2A1V pp pulse output with a 12.88**. 84V rms* 880 epe eftiee wnee input. 


8.2 PRODUCT CONFIGURATION 

- 

8.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G8C 
Drawing 2007236 and all drawings and engineering data referenced thereon. 


3.2.2 Weight. The jpaai mum. weight of tixa u>se. .i*ty 0.5£ 

8.2.8 Standardi of Manufacturii«, Manufacturing Process and Production 


3.2.3.1 


Continuity. 


Continuity shall be as specified in Table 



TABLE 


II 


CONTINUITY 


PINS 


RESISTANCE 

(ohms) 

From (Hi) 

To (Lo) 

171 

Chassis 

< 0.8 

120 

103 

<0.8 

216 

217 

22K*4% 


■? 


8.2.3.2 Insulation Resistance. The resistance between pin 171 and the remaining assembly 
pins shall be at least 100 megohms. 
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4.2.9 Amplifier Gain Linearity. The test specified in 4.2.8 shall be 
repeated with the inputs and supply voltages set at the levels listed 
in Table VII. The gain values shall not vary more than 1 percent from 
the gain values obtained in 4.2.8. 


TABLE VII 

i 

GAIN LINEARITY INPUTS ' ! 



SUPPLY 
VOLTAGE 


INPUT 


PIN NUMBERS 


B2.0*0.5 vdc 


3.25V rms*l% 800 cps, o Phase 
3.5V nns*l% 800 cps, o Phase 


160 

166 

170 


159 

165 

169 



38.0*0.5 VdC 


6.5V rms*l« 800 cps, 0 Phase 
7.0V rms*l% 800 cps, O Phase 


160 

166 

170 


159 

165 

169 



24.0*0.5 vdc 


26V rms*l% 800 cps, O Phase 


28V rms*l% 800 cps, 0 Phase 


160 

166 

170 


159 

165 

169 


4.2.10 Coarse Schmitt Trigger. With the following conditions established 
the voltage measured at pins 217 (Hi) and 103 (Lo) shall be 0C 560*0. ?• 75V V 
rms, 800*8 cps. With the same conditions established, except with 
supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the voltage at pins 
217 and 103 shall be 0.560*0.075V7 rms in each instance. 


a. A supply voltage of 28.0*0.5 vdc applied to pins 118 (Hi) 
and 103 (Lo)• 

b. Pins 120 and 122 connected to pin 103. 

c. Input switch DC-1 enabled and switches DC-2 through DC-12 
inhibited. 

d. An increasing 800 cps signal applied to pins 160 (Hi) and 
159 (Lo) until a steady pulse train of 800 pps, having a 
peak amplitude of 2*IV pp, appears into a 1.5 r load at pins 
112 (Hi) and 111 (Lo). The pulse shall be positive going 
and in phase with the voltage at pin 217. 


4.2.11 Ambiguity Detect. With the following conditions established, 
the voltage measured at pins 207 (Hi) and 164 (Lo) shall be 12.25*2. 5 
Vrms, 800*8 cps. With the same conditions established, except with 
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notes: 

L INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. WELD PER ND 1002005 

3. UNLESS OTHERWISE SPECIFIED,ALL WIRING SHALL BE IN ACCORDANCE WITH 
ND 1002069 

4. ENCAPSULATE PER ND 1002002 BLACK. REMOVE ALL FLASHING 

5. AR DENOTES AS REQUIREO 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. + DENOTES POSITIVE SIDE OF CAPACITOR 

9. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

10. WHITE DOT ANO SINGLE DOTTED LEADS INDICATE LOWER LEVEL WIRING 
II.STAKE ALL COMPONENTS PER ND 1002009,METHOD C OR D 

12. MARK .10/.08 HIGH WHITE CHARACTERS PER ND 1002019 AND ND 1002122 
TYPE H CLASS 2.SERIALIZE PER ND 1002023 USING INK 1006271-I 

13. MARK .26 /.24 HIGH WHITE CHARACTERS PER NO 1002019 AND ND 1002122 
TYPE n CLASS 2. USING INK I00627M 

14 TRIM UNUSED LEAOS OF FIND NO. 51,54,55 .0I0/.030 FROM CASE 

15. MOUNTING TORQUE FOR FINO MO. 61 TO BE 15-20 INCH-OUNCES 

16. BOND FIND N0.63 TO FIND NO.I PER NDI002004 TYPE I 

17. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND 
SHALL MEET ALL THE REQUIREMENTS OF P.S.2007236 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for oomplete identi¬ 
fication and aoeeptanoe of the Coarse Modulo, Part Number 2007234*011. 

2. APPLICABLE DOCUMENTS 

• * 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the Issue la effect on the date of request for proposal or tmritatften to bid. 

SPECIFICATIONS 

APOLLO G«C 

ND1002214 General Specification for Pr e s e r v a tion, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

STANDARDS 

Military 

MIL-STD-202C Test Methods for Electronic and Electrical Component Parts ' 

m « 

DRAWINGS 

APOLLO GAC 

2407234 Coarse Module 

• * * 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers In connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting offioer.) 

2.2 CONFLICTING REQUIREMENTS, In event of a oonfliet b etwe en requirements, fixe 
following order of precede n ce shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract •* 

b. This specification 
o. Documents listed in this section 


% 










r» 


Switch I 

Pin Ifo.j 

Gath 

Ph684 | 


JnNoJ 



DC-1 

253 

0.1410 ±1% 

r 46* 

DC-V 

237 

0.0586 41% 

180* 46* 

DC-2 

250 

0.0586 ±1% 

0* 46* 

DC-8 

234 

6.1410 41% 

180* 45* 

DC-3 

248 

0.1410 41% 

180*46* 

DC-8 

232 

0.0545 41% 

180* 46* 

DC-4 

245 

0.0586 41% 

180* 46* 

DC-10 

228 

6.0280 41% 

0* 46* 

DC-5 

242 

0.0586 41% 

0* 46* 

DC-11 

226 

0.0141 43% 

0*45* 

DC-6 

240 

0.1410 41% 

6*46* 

DC-12 

223 

0.007143% 

0*46* 


»v*v 








. 2.5 Amplifier Gain Linearity. The gain of the amplifier shall be within 4 percent of 
gain in 3.1.2.4 when input signals are at the levels specified in Table H. 


SIN 0 CHANNEL 


TABLED 

AMKVin LINEARITY INPUTS 


COS 6 CHANNEL 


REF. CHANNEL 



800 ope, 00 
800 ope, 00 
800 eps, 00 


3.1.2.6 Coarse Schmitt Trigger. The ooarse Schmitt trigger shall be eapable of producing 
a 24LV pp pulse output with a 0.565*0.07V rms, 800 cps sine ware input. 


Ambiguity Detect. The ambiguity detect circuit shall be capable of producing 
pulse output with a 13.3M.3iy mat 830 cps stae wafts input. 


3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G4C 
Drawing 2007236 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight. Not applicable. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 Continuity. Continuity shall be as specified in Table m. 

TABLE ID 
CONTINUITY 


3.2.3.2 Insulation Resistance. The resistance betw e en pin 171 and die remaining assembly 
pins shall be at least 100 megohms. 




















APOLLO G4C Specification 
P62007236 REV - 


4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Hie contractor responsible for the manufacture of the assembly shah be 
responsible for the accomplishment of each test required herein. 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 28* ±10*C 

b. Relative Humidity: 90% max 
e. Barometric Pressure: 28 to 32 inches of Hg. 

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Rf inspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the oognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.2 TESTS 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G4C Drawing 2007138. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, oontaminants, pin 
misalignment, and legibility and appearance of markings. 

4.2.2 Workmanship-Vibration. With the conditions specified in Table IV established, the 
assembly shall be vibrated along the axis shown in Figure 1. The vibration shall be a simple 
harmonic motion swept from 10 to 2000 cps at a rate of 1 octave/15 sec. The magnitude 
of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement from 10 cps to 
the crossover frequency. Outputs shall be as specified in Table V. Aqy out of tolerance 
output voltages existing for more than 1 millisecond or pulse trains which have a missing or 
additional pulse shall constitute a failure. 
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4.2.5 IX Sin 0 Input Transformer. With 28V rms *1 percent. 800*8 ops, 0 phase applied , 
to pins 160 (Hi) and 159 (Lo), there shall be an output of 26V rms *3 percent, 800±8 cps, 

0 phase ±1* across a 200K *6 percent load at pins 157 (Hi) and 158 (Lo). (CAUTION: B+ or 
ground should not be connected while performing this test.) 

• 

4.2.6 IX Cos 9 Input Transformer. With 26V rms *1 percent, 800*8 cps, 0 phase applied 
to pins 166 (Hi) and 165 (Lo), there shall be an output of 26V rms *3 percent, 800*8 cps, 

0 phase *1 percent across a 200K *6 percent load at pins 161 (Hi) and 164 (Lo). There shall 
also be an output of 8V rms *1.5 percent, 800*8 cps, 0 phase *1* across an 8.6K *5 percent 
load at 163 (Hi) and 162 (Lo). (CAUTION: R+ or ground should not be connected while 
performing this test.) 

4.2.7 Reference Transformer. With 28V rms *1 percent, 800*8 ops, 0 phase applied to 
pins 170 (Hi) and 169 (Lo), there shall be an output of 8V rms *1.5 percent, 800*8 ops, 0 phase 
dbl* across an 8.6K *5 percent load at pins 167 (Hi) and 168 (Lo). (CAUTION: Bf or ground 
should not be connected while performing this test.) 

, 4.2.8 Amplifier Gain and Phase. With file conditions specified below established, the output 
gain phase at pins 217 (Hi) and 103 (Lo) shall be as specified in Table L 

a. All the input switches (DC-1 through DC-12) inhibited with the application of 4.0*0.2 vdc. 

b. The input conditions specified in Table VI established. 

o. The input switches enabled sequentially with the application of a ground as specified 
in Table I while maintaining all other inputs. 

d. The gain measured with respect to pin 160 for DC-1 through DC-4, with respect to 
pin 166 for DC-6 through DC-8, and with respect to pin 170 for DC-9 through DC-12. 


TABLE VI 

GAIN AND INPUT CONDITIONS 


1 CONDITION/INPUT 1 PIN NUMBERS 1 

Jumpers 

yrn * 

103, 164, 122 to 120 

244 to 162 

239 to 163 

233 to 167 

231 to 168 

28.0*0.5 vdc 

lit (HI) 103 (Lo) 

13V rms *1%, 800 cps, 0 Phase 

160 (Hi) 159 (Lo) 


166 (Hi) 165 (Lo) 

14V rms *1%, 800 cps, 8 Phase 

170 (Hi) 169 (Lo) 


8 
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1.2.9 Amplifier Gain Linearity. The test specified in 4.2.8 shall be 
-epeated with the inputs and supply voltages set at the levels listed 
In Table VII. The gain values shall not vary more than 1 percent from 

:he gain values obtained in 4.2.8. 

TABLE VII 

GAIN LINEARITY INPUTS 


SUPPLY 
VOLTAGE 

2.0*0.5 vdc. 


8.0*0.5 vdd 


24.0*0.5 vdc 


INPUT 

3.25V rms*l« 800 cps, o Phase 
3.5V rms*l% 800 cps, o Phase 

6.5V rms*l% 800 cps, O Phase 
7.0V rms*l% 800 cps, O Phase 

26V rms*l% 800 cps, 0 Phase 
28V rms*l% 800 cps, O Phase 


1 PIN NUMBERS . 1 

(Hi) 

(Lo) 

160 

159 

166 

165 

170 

169 

160 

159 

166 

165 

170 

169 

160 

159 

166 

165 

170 

169 


.2.10 Coarse Schmitt Trigger. Kith the following conditions established 
:he voltage measured at pins 217 (Hi) and 103 (Lo) shall be 0.565‘0.070V 
tbs. 800*8 cps. With the same conditions established, except with 
iupply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the voltage at pins 
>17 and 103 *:.all be o.565*0.070V rms in each instance. 

a. A supply voltage of 28.0*0.5 vdc applied to pins 118 (Hi) 
and 103 (Lo)• 

b. Pins 120 and 122 connected to pin 103. 

c. Input switch DC-1 enabled and switches DC-2 through DC-12 
inhibited. 

d. An increasing 800 cps signal applied to pins 160 (Hi) and 
159 (Lo) until a steady pulse train of 800 pps, having a. 
peak amplitude of 2*IV pp, appears into a 1.5 k load at pine 

112 (Hi) and 111 (Lo)• The pulse shall be positive going 
and in phase with the voltage at pin 217. 


2.11 Ambiguity Detect. With the following conditionsestablished, 
a miaaured at Dins 207 (Hi) and 164 (Lo) shall be 12.25*2. 
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supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the voltage at 
pins 207 and 164 shall be 12.25*2.25V m in each instance. 


b. 

c. 

d. 


A supply voltage of 20.0*0.5 vdc applied to pins 118 (Hi) 
and 103 (Lo)• 

Pins 164, 122 and 120 connected to pin 103. 

Pin 161 connected to pin 207. 

An increasing 800 cps signal applied to pins 166 (Hi) and 
165 (Lo) until a steady pulse train of 800 pps, having a 
peak value of 2*lVpp, appears into a 1.5K load at pins 101 
(Hi) and 102 (Lo). The pulse shall be positive going and 
in phase with the voltage at pin 207. 


PREPARATION FOR DELIVERY 


I ■ . 0 


*u 


5.1 GENERAL. Preparation for delivery shall be in accordance with 

Specification ND1002214. 

6. NOTES. None. 
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1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D--70327 

2. WELD PER ND 1002005 

3. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

4. STAKE ALL COMPONENTS TO FIND NO. I PER ND 1002009, METHOD C OR D 

5. MARK .10/08 HIGH WHITE CHARACTERS PER ND 1002019 AND NDI002I22 
TYPE Q CLASS I ANO SERIALIZE PER ND 1002023 USING INK 1006271-I 

6. MARK .26/.24 HIGH WHITE CHARACTERS PER ND 1002019 AND 
ND 1002122 TYPE n CLASS I USING INK 1006271 -1 

7. AR DENOTES AS REQUIRED 

8. FT DENOTES FEED THRU 

9. K DENOTES CATHODE SIDE OF DIODE 

10. ♦ DENOTES POSITIVE SIDE OF CAPACITOR 

I I. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

12. WHITE OOT AND SINGLE DOTTED LEADS INDICATE LOWER LEVEL WIRING 

13. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
WITH ND 1002069 

14. MOUNTING TORQUE FOR FIND NO. 17 TO BE 15-20 INCH OUNCES 

15. BOND FIND N0.7, FIND NO.8 AND FIND NO. 18 TO FIND NO. I PER ND 1002004 TYPE 1 

16. SELECT R64 PER APPLICABLE RS. FROM APPROPRIATE CHART. 

(SELECTIVE ELECTRICAL COMPONENTS) 

17. TRIM UNUSED LEADS OF FIND NO. 55, FIND NO. 68 , AND FIND N0.69 .030/.OlO 

18. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 

ALL THE REQUIREMENTS OF P.S. 2007237 
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3 1.2.2.2 -DC Output. The -dc output shall be a negative voltage with the same charac- 
teristics as specified in 3.1.2.2.1 when the -D/A polarity switch is enabled. 

3.1.2.2.3 +AC Output. The +ac output shall be as follows when the +D/A polarity switch 
is enabled: 

a. Voltage: 15±0.20V rms for DD5 and DD7 enabled, 0 pha8**5 fc 

b. Linearity: ±3 percent about the nominal 

c. AC Null: <5. mv rma 

3.1.2.2.4 -AC Output. The -ac output shall be as specified in 3.1.2.2.3 except that the 
output phase shall be 180° ± 8* when the -D/A polarity switch is enabled. 

3.1.2.2.5 Inhibit Circuit. The ac and dc outputs obtained by enabling the +D/A and DD8 
switches shall drop to <5 mv when a D/A inhibit voltage is applied. 


3.1.2.3 Coarse-Fine Mix Amplifier 

3.1.2.3.1 Coarse Input. The coarse align error output shall be as specified in Table II 

when signals as specified in Table II are applied to the coarse input. The output voltages 
shall drop to <3 mv when a 750 mv rms input voltage and a coarse error inhibit voltage are 

applied. 


TABLE Q 


COARSE INPUT SIGNALS 


INPUT SIGNALS 
(VrmsJO^ygsJi 


0.10 
0.25 
0.40 
0.50 
0.75 
0.90 
1.0 
1.4 
3.0 



OUTPUT SIGNALS 


300+35 pv rms 
750+45 wv nps 

1.20+0.06 V rms 
1.50+0.08 V rms 

2.25+0.1 V rms 
2.70+0.15 V rms 
3.00+-.2 V rms 
4.15+0.25 V rms 
9.0JJ+0.5 V rms 


180° ±10° 

1 


180° ±10° 


3.1.2.3.2 Fine inp ut Tbe fine align error output shall be as specified in Table in when 
signals as specific 1 in Table III are applied to the fine input. 
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TABLE m 

FINE INPUT SIGNALS 


INPUT SIGNALS 

OUTPUT SIGNALS 

(800 cps) 

Voltaee 

^^JPhase^ 

10 mv rms 

§£8...4 mv rms 

0° +15° 

25 mv rms 

8.5+0.9 mv rms 



40 mv rms 

14.0+1.5 mv rms 



50 mv rms 

17.5+1.8 mv rms 



75 mv rms 

26+2.6 mv rms 



100 mv rms 

35+3.5 mv rms 



150 mv rms 

52+5.2 mv ms 



250 mv rms 

87+8.7 mv rms 



500 mv rms 

175+17.5 mv rms 



1.0V rms 

350+35.0 mv rms 



2.0V rms 

650+70.0 mv rms 



3.5V rms 

1.,20+0.12 V pns 

0° +15° 


3.1.2.3.3 DAC Input. The coarse align error output shall be as specified in Table IV when 
the corresponding input switch specified In Table IV is enabled, 

TABLE IV 


DAC INPUT 


INPUT SWITCH 

OUTPUT 1 

ENABLED 

V oltage 


DD0, +D/A , 

DD1, +D/A , 

DD2, +D/A 

3.62+0.4 mv rms 
6.9+0.5 mv rms 
13.8+0.8 mv rms 

180° +15* 

{ 

DD3, +D/A 

27.4+1.0 mv rms 

180* ±15* 

DD7, DD8, +D/A 

0.35+0.08V pp 



3.2 PRODUCT CONFIGURATION 

3.2.1 • Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G&C Drawing 2007237 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

* ** 

3.2.2.1 Insulation Resistance. The resistance between all the assembly pins and pin 104 
shall be greater than or equal to 100 megohms, 

3.2.2.2 Continuity. The resistance between the pins specified in Table V shall be as 
specified in Table V. 
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3.1.2.2.2 -DC Output. Hie -dc output shall be a negative voltage with the same charac¬ 
teristics as specified in 3.1.2.2.1 when the -D/A polarity switch is enabled. 

3.1.2.2.3 +AC Output. The +ac output shall be as follows when the +D/A polarity switch 
is enabled: 

a. Voltage: 2> 15*0.20V rms for DD5 and DD7 enabled, 0 phase^S 4 ” 

b. Linearity: *3 percent about the nominal 

c. AC Null: <5-mv rma : 

3.1.2.2.4 -AC Output. The -ac output shall be as specified in 3.1.2.2.3 except that the 
output phase shall be 180* ±i* when the -D/A polarity switch is enabled. 

3.1.2.2.5 Inhibit Circuit. The ac and dc outputs obtained ty enabling the +D/A and DD8 
switches shall drop to <5 av when a D/A inhibit voltage is applied.. 

3.1.2.3 Coarse-Fine Mix Amplifier 

♦ * 

3.1.2.3.1 Coarse Input. The coarse align error output shall be as specified in Table n 
when signals as specified in Table II are applied to the coarse input. The output voltages 
shall drop to <5 mv when a 750 mv rms input voltage and a coarse error Inhibit voltage are 
applied. 


TABLE Q 


COARSE INPUT SIGNALS 


INPUT SIGNALS 

OUTPUT SIGNALS ! 

(V rms 800 cds) 

Voltaee 

Phase 

0.10 300+35 wr ms 

180* *10° 

0.25 

750^45 mv rms 



0.40 

1.20+0.06 V rms 



0.50 

1.50+0.p8 V rms 



0.75 

2.25+0.1 V rms 



0.90 

2.70+0.15 V rms 



1.0 

3.00+-.2 V rms 



1.4 

4.15+0*25 V rms 



3.0 

9. OjO+0.5 V rms 

180° *10° 


3.1.2.3.2 Fine Input. The fine align error output shall be as specified in Table III when 
signals as specified in Table III are applied to the fine input. 
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TABLE III 

FINE INPUT SIGNALS 


INPUT SIGNALS 

OUTPUT SIGNALS | 

(800 cos) 

Voltage 

Phase 

10 mv rms 

3*4+11.4 j*v rms 

0* ±15° 

25 mv rms 

8.5+0.9 mv. rms 

i 

40 mv rms 

14.0+1.5 mv rms 

* i 



50 mv rms 

17.541.8 mv rms 



75 mv rms 

2c6+2 .6 mv rms 



100 mv rms 

3543.5 mv rms 



150 mv rms 

52+5.2 mv rms 



250 mv rms 

8748.7 mv nms 



500 mv rms 

175^17.5 rav.rms 



1.0V rms 

350435.0 mvrms 



2.0V rms 

6(90+70.0 mv rms 

< 


3.5V rms 

\^20+0.12 V yms 

0° +15° 


3.1.2.3.3 DAC Input. The ooarse align error output shall be as specified la Table IV when 
the corresponding input switch specified In Table IV Is enabled# 

TABLE IV 

i 

DAC INPUT 


INPUT SWITCH 

OUTPUT 1 

ENABLED 


Phase 1 

DD0, +D/A j 

DD1, +D/A f 

DD2, +D/A 

3.55+0.4 mv rms 
7.0+0.7 mv rms 
14.041.5 mv rms 

180“ 415* 

DD3, +D/A 

28.043.0 mv rms 

180* 415* 

DD7, DD8, +D/A 

0*3540.08V pp 



3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be In accordance with APOLLO 

CMC Drawing 2007237 and all drawings and engineering data referenced thereon. 

* * 

3.2.2 Standards of Manufacturing, Manufacturing Process and Production 

3.2.2.1 Insulation Resistance. The resistance between all the assembly pins,and pin 104 

shall be greater than or equal to 100 megohms. . ■ ; - 

3.2.2.2 Continuity. The resistance between the pins specified in Table V shall be as 
specified in Table V. 
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4.2.3 Insulation Resistance. The resistance between pin 104 and the remaining assembly 
pins shall be as specified in 3.2.2.1 when measured in accordance with Method 302 of 
Standard MIL-STD-202, The megohmmeter shall have an output of 225*75 vdc limited to a 
short circuit current of 6.0 M&. 

4.2.4 Continuity and DC Resistance. The resistance between the pins listed in Table V shall 
be as specified when measured with a low voltage resistance measuring device using Method 

303 of Standard MIL-STD-202. To assure a good electrical connection to the heatsink, 
the anodizing may be penetrated. 

4.2.5 Buffer Amplifiers. With a 14.0*1.5 vdc supply voltage applied to pins 201 (Hi) and 
205 (Lo) and input signals as specified in Table IX applied, the corresponding outputs shall 
be as specified in Table IX. 


TABLE IX 

BUFFER INPUT/OUTPUT 


1 INPUT 

OUTPUT 1 

1 Pins 

Signal Type* 

Pins 

Load 

Signal Type* 

-Si-, 

Lo 

Hi 

Lo 

(ohms) 

106 

107 

I 

206 

108 


in 

208 

207 

I 

109 

209 


ffl 

204 

101 

n 

102 

103 

240 

IV 

105 

205 

n 

203 

202 

240 

IV 


*Refer to Table I and Figure 1 for signal characteristics. 


4.2.6 DAC Linearity, Offset, and Noise. With the assembly connected as specified in 
Table VI, all switches inhibited by the application of +4.0*0.2 vdc and then enabled in the 
sequence specified in Table X by the application of a ground to the specified switches, the 
corresponding output shall be as specified in Table X. The output noise on the dc output shall 
be <10 mv rms with all switches inhibited. With the DD5, +D/A; DD8, +D/A; DD5, -D/A; and 
DD8, -D/A tests of Table X repeated for supply voltages of 32.0*0.5 vdc and 24.0*0. 5 vdc, 

the same requirements shall be satisfied. To obtain the correct * outputs, algebraically subtract 
the offset obtained with no switches enabled from the measured output. 

4.2.7 DAC Inhibit Circuit. With the assembly connected as specified in Table VI and all 
switches inhibited, except DD8 and +D/A which are enabled, the ac and dc output voltages shall 

decrease to <5 mv dc upon the application of an inhibit voltage of +4.0*0.2 vdc to pins 140 (Hi) 
and 144 (Lo). 

4.2.8 Coarse-Fine Mix Amplifier 
4.2.8.1 Coarse Input 

a. With the assembly connected as specified in Table XI, all switches inhibited by 
the application of +4.0*0.2 vdc and the inputs as specified in Table II applied to 
pins 223 (Hi) and 212 (Lo) in the sequence listed, the output between pins 124 (Hi) 
and 122 (Lo) shall be as specified in Table n. With the IV rms input test of 
Table II repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the same 
requirements shall be satisfied. 
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b. With the assembly connected as specified in Table XI, all switches inhibited by the 
application of 4.0±0.2 vdc and a 750 mv rms 800 cps signal applied to pins 223 (Hi) 
and 212 (Lo), the output voltage between pins 124 (Hi) and 122 (Lo) shall decrease 
to <5 mv rms upon application of 4.010.2 vdc to pins 210 (Hi) and 268 (Lo). 

TABLE XI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 
INPUT VOLTAGES 

Jumpers 

* 

1 PINS I 

Hi 

128 

245 

166 

268 

212 

140 

130 

Lo 

129 

166 

268 

212 

140 

130 

112 

30K 0 12% Load 

124 

122 

20K Q 12% Load 

132 

131 

20K 0 12% Load 

226 

139 

28.0010.05V rms, 

231 

228 

800 cps sine 

171 

167 

28* 0K)» 5 vdc 

164 

166 


4.2.8.2 Fine Input. With the assembly connected as specified in Table XI except pin 112 
ungrounded, 4. 0*>. 2 vdc applied to pin 210, all switches inhibited by the application of 

4. 010. 2 vdc and inputs as specified in Table m applied to pins 112 (Hi) and 212 (Lo) in the 
sequence listed, the output between pins 124 (Hi) and 122 (Lo) shall be as specified in Table HI. 
With the 1.0V rms input test of Table IH repeated for supply voltages of 32.0±0.5 vdc 
24.010.5 vdc, the same requirements shall be satisfied. . .i ■; s?, /,±, g v c 

4.2.8.3 DAC Input. With the assembly connected as specified in Table XI, 4;0i0. ijyde applied 
to pin 210, all switches inhibited by the application of 4.010.2 vdc and then enabled in the ' 
sequence specified in Table IV, the corresponding output at pins 124 (Hi) and 122 (Lo) shall be 

as specified in Table IV. With the DD7, DD8, +D/A test of Table IV repeated for supply voltages 
of 32.010.5 vdc and 24.010.5 vdc, the same requirements shall be satisfied. 


5. PREPARATION FOR DELIVERY 






5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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TABLE V 
CONTINUITY 


PINS 

RESISTANCE 

From (Iii) 

.To (I*) 

(ohms) 

104 

heatsink 

<0.5 

101 

205 

<0.5 

111 

212 

<0.5 


3.2.2.3 Output Voltage Normalization. Resistor R64 shall be selected to obtain a dc 
output of 2.11*). 01 vdc between pins 226 (Hi) and 139 (Lo) when the assembly is connected 
as specified in Table VI and switches +D/A, DD5 and DD7 are enabled by the application of 
a ground and all other switches are inhibited by the application of 4.0±0.2 vdc to the switch 
inputs. The ac output at this time shall be 2.13±0.02V rms, 0 phase between pins 132 (Hi) 
and 131 (Lo), and between 129 (Hi) and 130 (Lo). 

TABLE VI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 
INPUT VOLTAGES 

PINS 

Hi Lo 

Jumpers * 

* 

1 

129 

245 

166 

268 

130 

212 

i28 

166 

268 

212 

140 

140 

20K S2 ±2% Load 

132 

131 

20K fl ±2% Load 

226 

139 

28.00db0.05V rms 

r 231 

228 

800 cps sine 

171 

167 

_28^Q±0.5 vdc 

164 

166 
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TABLE VH 


PIN CONNECTIONS 



TABLE VIII 

VIBRATION TEST INPUT/OUTPUT VOLTAGES 



Pins 

Signal 

Pins 

Signal 

Hi Lo 

Hi 

Lo 

106 

107 

Type I* 

203 

202 

Type IV** 

223 

212 

0.50±0.05V rms 

226 

139 

300±9 mv dc 



800 cps 

132 

131 

300±30 mv rms 800 cps 

112 

212 

1.0±0.1V rms, 800 cps 

124 

122 

1.15*0. IV rms, ,180* *10*0 


* Refer to Figure 1 and Table I for signal characteristics 
** This pulse to be observed for presence only. 
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1010733-13 
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41 

1006750 -77 
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PART NO. 

VALUE 

006750-41 
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- 43 
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4.2.3 Insulation Resistance. The resistance between pin 104 and the remaining assembly 
pins shall be as specified in 3.2.2.1 when measured in accordance with Method 302 of 

Standard MIL-STD-202, The megohmmeter shall have an output of 225*75 vdc limited to a 
short circuit current of 6.0 p a. 

* 

4.2.4 Continuity and DC Resistance. The resistance between the pins listed in Table V shall 
be as specified when measured with a low voltage resistance measuring device using Method 

303 of Standard MIL-STD-202. To assure a good electrical connection to the heatsink, 
the anodizing may be penetrated. 

4.2.5 Buffer Amplifiers. With a 14.0*1.5 vdc supply voltage applied to pins 201 (Hi) and 

205 (Lo) and input signals as specified in Table IX applied, the corresponding outputs shall 
be as specified in Table IX. 


TABLE IX 


BUFFER INPUT/OUTPUT 



Pins 

Signal Type* 

I Pins 

Load 

Hi 

Lo 

Hi 

Lo 

(ohms 

106 

107 

I 

206 

108 


208 

207 

I 

109 

209 


204 

101 

n 

102 

103 

240 

105 

205 

n 

203 

202 

240 


in 
m 

IV 

_ IV 

| * Refer to Table I,and Figure 1 for signal characteristics. 

2M. Type fl input signal shall have a s ource impp.danpp nf ak 


Type* 


4.2.6 DAC Linearity, Offset, and Noise. With the assembly connected as specified in 
Table VI, all switches inhibited by the application of +4.0*0.2 vdc and then enabled in the 


sequence specified in Table X by the application of a ground to the specified switches, the 
corresponding output shall be as specified ir Table X. The output noise on the dc output shaU 
be <10 mv rms with all switches inhibited. With the DD5, +D/A; DD8, +D/A; DD5, -D/A; and 
DD8, -D/A tests of Table X repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, 
the same requirements shall be satisfied. To obtain the correct * outputs, algebraically subtract 
the offset obtained with no switches enabled from the measured output. 


4.2.7 DAC Inhibit Circuit. With the assembly connected as specified in Table VI and all 

switches inhibited, except DD8 and +D/A which are enabled, the ac and dc output voltages shall 

decrease to <5 mv dc upon the application of an inhibit voltage of +4.0*0.2 vdc to pins 140 (Hi) 
and 144 (Lo). 


4.2.8 Coarse-Fine Mix Amplifier 
4.2.8.1 Coarse Input 

a. With the assembly connected as specified in Table XI, all switches inhibited by 
the application of +4.0*0.2 vdc and the inputs as specified in Table II applied to 
pins 223 (Hi) and 212 (Ix>) in the sequence listed, the output between pins 124 (Hi) 
and 122 (Lo) shall be as specified in Table II. With the IV rms input test of 
Table U repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the same 
requirements shall be satisfied. 
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_ ~ 43 

_ - 44 

_ - 45 

_ ~ 46 

_ - 47 

_ - 48 

_ - 49 

_ - 50 

_ - 51 

_ - 52 

_ - 53 

_ - 54 

_ - 55 

_ - 56 

_ - 57 

_ - 56 

_ ~ 59 

_ - 60 

_ - 61 

_ - 6 ? 

_ ~ 63 

_ - 64 

~ 65 

- 66 
- 142 

1006750- 149 


VALUE 
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2.7 K 
3.0 K 
3.3 K 

3.6 K 
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4.7K 
5.IK 

5.6 K 
6.2K 
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7.5K 
8«2K 
9.IK 
IQK 

I I K 
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13K 
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22K 
24 K 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-0-70327 

2. WELD PER ND I00200S 

3. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

4. STAKE ALL COMPCNENTS TO FlNO NO. I PER NO 1002009, METHOO J 

5. MARK .10/08 HIGH WHITE CHARACTERS PER ND 1002019 ANO N0I002I22 
TYPED CLASS I ANO SERIALIZE PER ND 1002023 USING INK 10062 71-1 

G. MARK .?6/.24 HI6H WHITE CHARACTERS PER NO 1002019 AND 
NO 1002122 TYPE H CLASS I USING INK 1006271 - I 

7. AR DENOTES AS REQUIRED 

8. FT DENOTES FEED THRU 

9. K DENOTES CATHODE SIOE OF DIODE 

10. + DENOTES POSITIVE SIDE OF CAPACITOR 

11. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

12. WHITE DOT AND SINGLE DOTTED LEADS INDICATE LOWEP LEVEL WIRING 

13. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
WITH ND 1002069 

14. MOUNTING TORQUE FOR FIND NO. 17 TO BE 15-20 INCH OUNCES 

15. &OND FlNO NO.7, FIND NO.8 AND FIND NO. »3 TO FIND NO. I PER NO >002004 TYPE l 

16. SELECT R 64 PER APPLICABLE P. S. FROM APPROPRIATE CHART. 

(SELECTIVE ELECTRICAL COMPONENTS ) 

17. TRIM UNUSED LEADS OF FIND NO. 55, FIND NO. 68 , ANO FIND NO. 69 .030/.OlO FROM CASE 

18. C0MPLETED ASSEMBLY SHALL 8E TESTED IN ACCORDANCE WITH AND SHALL MF.ET 

ALL THE REQUIREMENTS OF P.S. 2007237 

19. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON ANO ISO-PROPYL ALCOHOL 
PRIOR TO ENCAPSULATION 
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TABLE V 


CONTINUITY 


PINS 

RESISTANCE 

(ohms) 

From (Hi) 

To (Lq) 

104 

heatsink 

<0.5 

101 

205 

<0.5 

111 

212 

<0.5 


3.2.2.3 Output Voltage Normalization. Resistor R64 shall be selected to obtain a dc 
output of 2.11±0.01 vdc between pins 226 (Hi) and 139 (Lo) when the assembly is connected 
as specified in Table VI and switches +D/A, DD5 and DD7 are enabled by the application of 
a ground and all other switches are inhibited by the application of 4.0±0.2 vdc to the switch 
inputs. The ac output at this time shall be 2.13±0.02V rms, 0 phase between pins 132 (Hi) 
and 131 (Lo), and between 129 (Hi) and 130 (Lo). 

TABLE VI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 

PINS I 

INPUT VOLTAGES 

Hi 

Lo 

Jumpers 

12$ 


245 

166 


166 

268 


268 

212 


130 

140 


212 

140 

20K 8 ±2% Load 

132 

131 

20K 8 ±2% Load 

226 

139 

28.00±0. 05V rms 

231 

228 

800 cos sine 

171 

167 

28.0±0.5 vdc 

164 

166 


3.2.3 Maximum Weight. The weight of the assembly shall be 0.63 pounds maximum. 
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R64 


PART NO. 

VALUE 

006750-41 

2.4K 

- 42 

2.7 K 

- 43 

3.0 K 
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3.3 K 
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TABLE V 


CONTINUITY 


1 PINS 

RESISTANCE 

From (Hi) 


_ {ohms) 

104 

heatsink 

<0.5 

101 

205 

<0.5 

111 

212 

<0.5 


3.2.2.3 Output Voltage Normalization. Resistor R64 shall be selected to obtain a dc 
output of 2.11±0.01 vdc between pins 226 (Hi) and 139 (Lo) when the assembly is connected 
as specified in Table VI and switches +D/A, DD5 and DD7 are enabled by the application of 
a ground and all other switches are inhibited by the application of 4.0±0.2 vdc to the switch 
inputs. The ac output at this time shall be 2.13±0.02V rms, 0 phase between pins 132 (Hi) 
and 131 (Lo), and between 129 (Hi) and 130 (Lo). 


TABLE VI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 

PINS 1 

INPUT VOLTAGES 

Hi 

Lo 


T m 

. 111 

Jumpers 

245 

166 


166 

268 


268 

212 


130 

140 


212 

140 

20K Q ±2% Load 

132 

131 

20K fl ±2% Load 

226 

139 

28.00±Q. 05V rms 

231 

228 

800 cds sine 

171 

167 

28.0±0.5 vdc 

164 

166 


3.2.3 Maximum Weight. The weight of the assembly shall be 0.65 pounds maximum. 
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4.2.3 Insulation Resistance. The resistance between pin 104 and the remaining assembly 
pins shall be as specified in 3.2.2.1 when measured in accordance with Method 302 of 
Standard MIL-STD-202, The megohmmeter shall have an output of 225*75 vdc limited to a 
short circuit current of 6.0 Ma. 


4.2.4 Continuity and DC Resistance. The resistance between the pins listed in Table V shall 
be as specified when measured with a low voltage resistance measuring device using Method 
303 of Standard MIL-STD-202. To assure a good electrical connection to the heatsink, 
the anodizing may be penetrated. 


4.2.5 Buffer Amplifiers. With a 14.0*1.5 vdc supply voltage applied to pins 201 (Hi) and 
205 (Lo) and input signals as specified in Table DC applied, the corresponding outputs shall 
be as specified in Table DC. 




TABLE DC 

BUFFER INPUT/OUTPUT 



INPUT 



OUTPUT 1 

Pins 

Signal Type* 

Pins 

Load 

Signal Type* 


Lo 

UT 

Lo 

(ohms) ^ 

106 

107 

I 

206 

108 


“m 

206 

207 

1 

109 

209 



204 

101 

n 

102 

103 

240 

IV 

105 

205 

n 

203 

202 

240 

IV 


♦Refer to Table I and Figure 1 for signal characteristics. 

_The Type II input signal shall have a source impedanne-of AK *10^. - 

4.2.6 DAC Linearity, Offset, and Noise. With the assembly connected as specified in 
Table VI, all switches inhibited by the application of +4.0*0.2 vdc and then enabled in the 
sequence specified in Table X by the application of a ground to the specified switches, the 
corresponding output shall be as specified in Table X. The output noise on the dc output shall 
be <10 mv rms with all switches inhibited. With the DD5, +D/A; DD6, +D/A; DD7, DD8, +D/A, 
DD5, ■’•D/A; andDD8, -D/A, DD7, DD8#-D/ A tests of Table Xrepeated for supply voltages erf , 
32.0*0.5 vdc and 24.0*0.5 vdc, the same requirements shall be satisfied. To obtain the correct * 
outputs, algebraically subtract the offset obtained with no switches enabled from the measured output. 

4.2.7 DAC Inhibit Circuit. With the assembly connected as specified in Table VI and all 
switches inhibited, except DD6 and +D/A which are enabled, the ac and dc output voltages shall 
decrease to <5 mv dc upon the application of an inhibit voltage of *4.0*0.2 vdc to pins 140 (Hi) 
and 144 (Lo). 

4.2.8 Coarse-Fine Mix Amplifier 
4.2.8.1 Coarse Input 

a. With the assembly connected as specified in Table XI, all switches inhibited by 
the application of +4.0*0.2 vdc and the inputs as specified in Table II applied to 
pins 223 (Hi) and 212 (Lo) in the sequence listed, the output between pins 124 (Hi) 
and 122 (Lo) shall be as specified in Table II. With the IV rms input test of 
Table H repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the same 
requirements shall be satisfied. 
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R64 


PART NO. 

VALUE 

006750-41 

2.4K 

- 42 

2.7 K 

- 43 

3.0 K 

- 44 

13 K 

-45 

3.6 K 

- 46 

3.9K 

- 47 

4.3K 

- 48 

4.7K 

- 49 

5JK 

- 50 

5.6 K 

- 51 

6.2K 

- 52 

6.8 K 

- 53 

7.5K 

-54 

8.2K 

- 55 

9.IK 

- 56 

IOK 

- 57 

1 1 K 

- 58 

I2K 

- 59 

I3K 

- 60 

I5K 

- 61 

I6K 

- 62 

I8K 

- 63 

20K 

- 64 

22K 

- 65 

24 K 

- 66 

27 K 

f - 142 

12.5 K 

1006750- 149 

25.5K 
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4.2.3 Insulation Resistance. The resistance between pin 104 and the remaining assembly 
pins shall be as specified in 3.2.2.1 when measured in accordance with Method 302 of 
Standard MIL- STD-102. The megohmmeter shall have an output of 225*75 vdc limited to a 
short circuit current of 6.0 Ma. 

4.2.4 Continuity and DC Resistance. The resistance between the pins listed in Table V shall 
be as specified when measured with a low voltage resistance measuring device using Method 
303 of Standard MIL-STD-202. To assure a good electrical connection to the heatsink, 

the anodizing may be penetrated. 

4.2.5 Buffer Amplifiers. With a 14.0*1.5 vdc supply voltage applied to pins 201 (Hi) and 

205 (Lo) and input signals as specified in Table IX applied, the corresponding outputs shall 
be as specified in Table IX. - • 


TABLE IX 

BUFFER INPUT/OUTPUT 


1 INPUT 

OUTPUT 1 

1 Pins 

Sifffuil Tvm^ 

Pins 

Load 

Signal Type* 

Hi 

Lo 

oigim a y 


Lo 

(ohms) 

106 

107 

i 

206 

108 


in 

206 

207 

i 

109 

209 



204 

101 

n 

102 

103 

240 

IV 

105 

205 

n 

203 

202 

240 

IV 


♦Refer to Table I and Figure 1 for serial characteristics. 

The Type II input si g nal shall have a sourr.H imnedance nf 4K ±1 Q 9L 


4.2.6 DAC Linearity, Offset, and Noise. With the assembly connected as specified in 
Table VI, all switches inhibited by the application of +4.0*0.2 vdc and then enabled in the 
sequence specified in Table X by the application of a ground to the specified switches, the 
corresponding output shall be as specified in Table X. The output noise on the dc output shall 
be <10 mv rms with all switches inhibited. With the DD6, +D/A; DD8, +D/A; DD7, DD8,+D/A, 

DD5, -^D/A; andDD8, -D/A, DD7, DD8/-D/A, DD0 through DD6* DD8, +D/A and DD0 through DD6, 
DD8, -D/A tests of Table X repeated for supply voltages of 32.0±0.5 vdc and 23.3±0.5 vdc, the 
Same requirements shall be satisfied. To obtain the correct ± outputs, algebraically subtract ^ 
the offset obtained with no switches enabled from the measured output; 

4.2.7 DAC Inhibit Circuit. With the assembly connected as specified in Table VI and all 
switches inhibited, except DD8 and +D/A which are enabled, the ac and dc output voltages shall 
decrease to <5 mv dc upon the application of an inhibit voltage of +4.0*0.2 vdc to pins 140 (Hi) 
and 144 (Lo). 

4.2.8 Coarse-Fine Mix Amplifier 
4.2.8.1 Coarse Input 

a. With the assembly connected as specified in Table XI, all switches inhibited by 
the application of +4.0*0.2 vdc and the inputs as specified in Table II applied to 
pins 223 (Hi) and 212 (Lo) in the sequence listed, the output between pins 124 (Hi) 
and 122 (Lo) shall be as specified in Table n. With the IV rms input test of 
Table n repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the same 
requirements shall be satisfied. 
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TABLE V 


CONTINUITY 


[ PINS 

RESISTANCE 

(ohms) 

From (Hi) 

To(L<5) 

104 

heatsink 

<0.5 

101 

205 

<0.5 

111 

212 

<0.5 


3.2.2.3 Output Voltage Normalization. Resistor R64 shall be selected to obtain a dc 
output of 2.11±0.01 vdc between pins 226 (Hi) and 139- (Lo) when the assembly is connected 
as specified in Table VI and switches +D/A, DOS and DD7 are enabled by the application of 
a ground and all other switches are inhibited by the application of 4.0±0.2 vdc to the switch 
inputs. The ac output at this time shall be 2.13±0.02V rms, 0 phase between pins 132 (Hi) 
and 131 (Lo), and between 129 (Hi) and 130 (Lo). i 


TABLE VI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 
INPUT VOLTAGES 

PINS 1 

Hi 

Lo 

Jumpers 

* 

• 

1 

• 

245 

166 

268 

130 

212 

166 

268 

212 

140 

140 

20K 12 ±2% Load 

132 

131 

20K 12 ±2% Load 

226 

139 

28.00±0.05V rms 

231 

228 

800 cds sine 

171 

167 

28.0±0.5vdc 

164 

166 


3.2.3 Maximum Weight. V i ; e' ;ht 
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PART NO. 

VALUE 

1006750-41 

2.4 K 


- 42 

2.7 K 


-43 

3w0K 


- 44 

3l3K 


-45 

3.6 K 


-46 

3.9K 


- 47 

4.3K 


-48 

4.7K 


- 49 

5.IK 


- 50 

5.6 K 


- 51 

6.2K 


-52 

6.8K 


- 53 

7.5K 


-54 

8*2K 


- 55 

9.IK 


- 56 

IOK 


- 57 

1 1 K 


- 58 

I2K 


- 59 

I3K 


- 60 

I5K 


- 61 

I6K 


-62 

I8K 


- 63 

20K 


- 64 

22K 


- 65 

24 K 


- 66 

27K 

f - 142 

12.5 K 

1006750- 149 

25.5K 
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PARTIAL SECTION J - J 
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T VPICAL INSTALLATION FOR Qll $ Q 32 
AND Q30 4 Q34 
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PARTIAL SECTION F~F 


SEE NOTE IS 
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TYPICAL INSTALLATION FOR 
015. QI7. 019.021.023,025 
027, 02*, 031 AN0 033 


PARTIAL SECTION E - E 


* 9 * DCF 

PARTIAL SECTION G“G 


B 



M 


NOTES: 

1. INTERPRET drawing IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. WELD PER ND I00200S 

3. ENCAPSULATE PER NO 1002002. REMOVE FLASHING 

4. STAKE ALL COMPONENTS TO FIND NO. I PER NO 1002009, METHOD J 

s. MARK .10/08 HIGH WHITE CHARACTERS PER NO 1002019 AND NDI002I22 
TYPEI1 CLASS I ANO SERIALIZE PER ND 1002023 USING INK 1006271-1 

6. MARK .26/.24 HIGH WHITE CHARACTERS PER NO 1002019 AND 
ND 1002122 TYPE II CLASS I USING INK 1006271-1 

7. AR DENOTES AS REQUIRED 

8. FT DENOTES FEED THRU 

9. K DENOTES CATHODE SIDE OF 0I0DE 

10. 4- DENOTES POSITIVE SIDE OF CAPACITOR 

11. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

12. WHITE DOT AND SINGLE DOTTED LEADS INDICATE LOWER LEVEL WIRING 

13. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
WITH ND 1002069 

14. MOUNTING TORQUE FOR FIND NO. 17 TO BE »5-20 INCH OUNCES 

i s. bond fino NO.7. \'C7$N08ANDNCL!8TC FIND MO-1 PER ND 1002004 TYPE X 

16. SELECT R64 PER APPLICABLE P.S. FROM APPROPRIATE CHART. 

(SELECTIVE ELECTRICAL COMPONENTS) 
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130 MAX 
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NOTE 12 
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SEE NOTE IS 



72 



QI2 REF 


Q2 REF 




TVP 


IT) TYPICAL INSTALLATION FOR Q I THRU 

QIO. QI2.QI3.QI4.QI6.QI8 
SEE NOTE 13 Q20, Q2E, Q24, Q26 ANO Q28 


SECTION B-B 


SECTION A-A 


17. TRIM UNUSED LEADS OF FINO NO. 55, FIND NO. 68 , AND FINO N0.G9 .030/.OlO FROM CASE 

18. COMPLETEO ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 

ALL THE REQUIREMENTS OF P.S. 2007237 

19. CLEAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO-PROPVL ALCOHOL 
PRIOR TO ENCAPSULATION 


20. EXCEPT FOR THE MODULE MOUNTING SURFACE, PAINT ALL SURFACES 
PER ND 1002279 USING 1010992 PRIMER ANO 1008609-4 PAINT. 

* CONNECTOR PIN-BLADES ANO INSULATORS TO BE FREE OF PAINT 

21. MARKjOGO/080 HIGH WHITE CHARACTERS PER NO 1002019 ANO 
NO 1002122 TYPE I 
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PART NO. 

VALUE 
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NOTE 15 
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PARTIAL SECTION J - J 

TYPICAL INSTALLATION FOR Qll $ Q 32 
AND Q30 | 034 


iuJ^Olu 



PARTIAL SECTION E“ E 


s. 

8. 

7. 


NOTES? 

1. INTERPRET DRAWIN6 IN ACCORDANCE WITH STANDARDS 
. PRESCRIBED BY MIL-D-70327 

2. WELD PER ND I00200S 

3. ENCAPSULATE PER ND 1002002. REMOVE FLASHIN6 

4. STAKE ALL COMPONENTS TO FIND NO. I PER ND 1002009, METHOD J 
MARK .10408 HIGH WHITE CHARACTERS PER ND 1002019 AND ND1002I22 
TYPE II CLASS I AND SERIALIZE PER ND 1002023 USING INK 1006271-1 
MARK .26/.24 HI6H WHITE CHARACTERS PER NO 1002019 AND 
ND 1002122 TYPE 11 CLASS 1 USING INK 1006271-1 
AR DENOTES AS REQUIRED 

8. FT DENOTES FEED THRU 

9. K DENOTES CATHODE SIDE OF OIODE 

10. 4 DENOTES POSITIVE SIDE OF CAPACITOR 

11. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

12. WHITE DOT AND SINGLE DOTTED LEADS INDICATE LOWER LEVEL WIRIN6 

13. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
WITH NO 1002069 

14. MOUNTING TORQUE FOR FIND NO. 17 TO BE 15-20 INCH OUNCES 
< 5. BONO find N0.7, NO7$M08 ANDN& 18TO FIND NO.I PER ND 1002004 TYPE X 

18.SELECT R64 PER APPLICABLE RS. FROM APPROPRIATE CHART. 

(SELECTIVE ELECTRICAL COMPONENTS) 

IITRIM UNUSED LEADS OF FINO NO. 55, FRIO MO. 6B , AND FIND NO.89 .030/.010 FROM CASE 

I & COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 
ALL THE REQUIREMENTS OF P.S. 2007237 

J 9.CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND iSO-PROPVL ALCOHOL 
PRIOR TO ENCAPSULATION 
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6 )REF 


SECTION C-C 

SEE NOTE 
IREF 
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PARTIAL SECTION F~F 

TYPICAL INSTALLATION FOR 
QI5. Q 17. 9I9,Q2I,Q23,Q25 
927, 929, 931 AND 933 


R96 REF 

PARTIAL SECTION t5“G 


•® JSEE NOTE IS 


Q2 REF 



TYP REF 


8 ) TYPICAL INSTALLATION FOR 91 THRU 
__ 910, 912,QJ3,0*4,9*6.918 
NOTE 15 920, 922. 924, Q26 AND Q28 




SECTION A-A 


20. EXCEPT FOR THE MODULE MOUNTING SURFACE, PAINT ALL SURFACES 
PER NO 1002279 USING 1010992 PRIMER AND 1008809-4 PAINT. 
CONNECTOR PIN-BLADES AND INSULATORS TO BE FREE OF PAINT 

21. MARKJ060/080 HIGH WHITE CHARACTERS PER NO 1002019 AND 
.. ND 1002122 TYPE I 
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PART NO. 
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REF 


NOTES: 

1. INTERPRET drawing in accordance with standards 

PRESCRIBED BY MIL-D-70327 

2. WELD PER ND 1002005 

3. ENCAPSULATE PER NO 1002002. REMOVE FLASHIN6 

4. STAKE ALL COMPONENTS TO FIN0 NO. I PER NO 1002003, METHOD J 
s. MARK .KM08 HIGH WHITE CHARACTERS PER ND 1002019 AND NDI002I22 

TYPEIX CLASS I AN0 SERIALIZE PER ND 1002023 USING INK 1006271-I 

6. MARK .26/.24 HI6H WHITE CHARACTERS PER ND 1002019 AND 
NO 1002122 TYPE H CLASS 1 USING MK 1006271-I 

7. AR DENOTES AS REQUIRED 

8. FT OENOTES FEED THRU 

9. K DENOTES CATHODE SIDE OF DIODE 

10. ♦ DENOTES POSITIVE SIDE OF CAPACITOR 

11. BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 

12. WHITE DOT ANO SINGLE OOTTED LEADS INDICATE LOWER LEVEL WIRIN6 

13. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
WITH ND 1002069 

14 MOUNTING TORQUE FOR FIND NO. 17 TO BE 15-20 INCH OUNCES 
i s. BONO FIND N0.7, NO7$NO8ANDNC. I8TO FIND NO-I PER ND 1002004TYPE I 

16. SELECT RG4 PER APPLICABLE RS. FROM APPROPRIATE CHART. 

(SELECTIVE ELECTRICAL COMPONENTS) 

17. TRIM UNUSEO LEAOS OF FIND NO. 55, FIND NO. 68 , AND FIND NO.69 .030/.OlO FROM CASE 

18. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET 

ALL THE REQUIREMENTS OF P.S. 2007237 

19. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON ANO ISO-PROPYL ALCOHOL 
PRIOR TO ENCAPSULATION 
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SECTION B-B 


20. EXCEPT FOR THE MODULE MOUNTING SURFACE, PAINT ALL SURFACES 
PER NO 1002279 USING 1010992 PRIMER ANO 1006809-4 PAINT. 
CONNECTOR PIN-BLAOES ANO INSULATORS TO BE FREE OF PAINT 

21. MARKjOGO/080 HIGH WHITE CHARACTERS PER NO 1002019 ANO 
ND 1002122 TYPE 0 

22. TRIM UNUSEO LEAOS OF FINO NO. 81.O60/JOO FROM CASE. 
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notes: n_ 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327 4 - 

2. WELD PER ND 1002005 

3. ENCAPSULATE PER ND 1002002. REMOVE FLASHING JL 

4. STAKE ALL COMPONENTS TO FIND NO. I PER ND 1002009, METHOD C OR 0 

5. MARK .KW)8 HIGH WHITE CHARACTERS PER ND 1002019 AND NDI002I22 

TYPEH CLASS I AND SERIALIZE PER ND 1002023 USING INK 10062 71-I tl! 

6. MARK .26/.24 HI6H WHITE CHARACTERS PER ND 1002019 AND H 

ND 1002122 TYPE H CLASS I USING INK 1006271-I V 

7. AR DENOTES AS REQUIRED 

8. FT DENOTES FEED THRU 

9. K DENOTES CATHODE SIDE OF DIODE 

10. ♦ DENOTES POSITIVE SIDE OF CAPACITOR 

, BLACK DOT AND SINGLE SOLID LEADS INDICATE UPPER LEVEL WIRING 
12 WHITE DOT AND SINGLE OOTTED LEADS INDICATE LOWER LEVEL WIRING 
I3l UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE 
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r&TRlM UNUSED LEAOS OF FIND NO. 55, FIND NO. 68 , AND FIND N0.G9 .030 /.OIO FROM CASE 

I8.C0MPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET 
ALL THE REQUIREMENTS OF P.S. 2007237 
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r ' 

1. SCOPE 

1.1 PURPOSE, This specification establishes the detail requirements for complete Identi¬ 
fication acceptance sf the btt A Gtsvflrter» Pant lha^6lf i /—\Ki 

f . „ ie*. 1 * 

I. APPLICABLE DOCUMENTS 

S. 1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect on the data of requeet for proposal or Imrltatlon to bid, 

SPECIFICATIONS 

APOLLO GSC 

ND1002214 General Specification for Preservation, Packaging, Packing 

and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assembllee, Subassemblies, Parts and 
Associated Ground Support Equipment 

STANDARDS 

Military 

MIL-8TD-202C Test Methods for Electronic and Electrical Co m pone n t Parti 
DRAWINGS 

« 

APOLLO GftC * 

2007237 D to A Converter Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required fay 
suppliers in connection with specific procurement functions should be obtained from the 
procurii* activity or as directed fay the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS, fa event of a conflict bet w een requirements, the 

following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. / 

a. The contract. 

b. This specification 

c. Documents listed In this section 

* . J : :»■' 
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3. REQUIREMENTS 

* 

3.1 PERFORMANCE 

3.1.1 Inputs. The assembly shall function as specified herein when supplied with the 
following inputs. 

a. Supply Voltages 

(1) 28*4 Ydtf vtio 

(2) 14.0*1.5vdc 

b* m gweia 


(1) 28.80*0.06V rme, 800*10 cps 

(2) 0 to 10V rms v 800*10 cps 
(2) 4.0*0.2 vde 

(4) 8.4K pp* pulse trains with positive pulse 4^*raot*rlstie* 
Types I and D of Table L 


as defined by Figsrel',** 


8 . 1.2 


3.1.2.1 Buffer Amplifiers 

3.1.2.1.1 +A0g Buffer. The +A8 c output shall be a Type m pulse train as specified in 
Table 1 when a Type I pulse train as specified in Table I is applied to the *A0 q input. 

3 . 1 . 2 . 1.2 -A0 q Buffer. The -A8 q output shall be a Type in pulse train as specified in 
Table I when a Type I pulse train as specified in Table I is applied to the -A0g input. 

3.1.2.1.3 +AGq Buffer. The +A9 q output shall be a Type IV pulse train as specified in 
Table I when a Type n pulse train as specified in Table I is applied to the *A8 q input. 

3.1.2.1.4 -A0q Buffer. The -A9 q output shall be a Type IV pulse train as specified in 
Table I when a Type n pulse train as specified in Table I is applied to the -A0 q input. 

3.1.2.2 D to A Converter .* ** 

3.1.2.2.1 +DC Output. The +dc output shall be as follows when the +D/A polarity switch 
is enabled: 

a. Voltage: *2.41*8.82 ddc when DQ6 and DD7 ape enabled. * 

- * . 1 

b. Linearity: *8 percent about the nominal above BD2 enabled and *0 peceeift about the 
nominal below UD2.enabled. 

o. DC Hullsi <4fe*vdetic 6 


d. Noise: <10 arrns 















wur.** 



iwmw** -r 

* 

Amplitude (A) 

7.0*0.5V peak 

4;o*OvXypeA 

1.7A*0iTSyifeal 

k 6*SV peak 

Width (at 1/3 A) 

3.0*0.5 peec 

3.0*4. 5 Msec 

3*1 /iseo 

3*1 pseo 

Stoop at Spsee 

<10% A 

<10% A 

<20% A 

k 

<20% A 

Overshoot 

<10% A 

<10% A 

<20% A 

<20% A 

Uadevsheet 

<10% A 

<10% A 

<20% A 

<20% A 

Risetime (tr) 

<0.1 peee 

<D.1mmo 

<0.2paef 

<0.2 peso 

Falltime (tf) 

<0.2 psee 

<0.2psee 

<0.3 pseo 

<0.3 peso 
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S. 1.2.2.2 -DC Output. Hie -dc output shall be a negative voltage with the same charac¬ 
teristics a* specified in S. 1.2.2.1 when the -D/A polarity switch is enabled. 

2.1.2.2.2 4AC Output. The +ec output shall be as follows when the +D/A polarity switch 
is enabled: 

t 

a. Voltage: M»e0.aaV ataa fcr PDt and BBT . ■bled , '* pbaetfeiB* 

b. Linearity: aa percent about the n omin al 
e. AC WfotxLBlrsasflS 

< 4 , n 

* * -v 

2.1.2.2.4 -AC Output. The -ae output shall be as specified in 2.1.2.2.2 except that the 

output phase shall be 120* ±8* when the -D/A polarity switch is enabled. 

* 

8.1.2.1.6 Inhibit Circuit. The me and dc output, obtained by e n ab lin g the +D/A and DD8 

awltchea ahaU dropto^TOuteMD/A tahlHtoeMdaaJfeaivtlMii 

2.1.2.2 Coarse-Fine Mix Amplifier * ^ « 


4t F * - •* 


2.1.2.2.1 Coarse Input. The coarse align error output shall be as specified in Table II 
when signals as specified in Table n are applied to the coarse input. The output voltages 
shall drop to <8 mv when a 720 mv rms input voltage and a coarse error inhibit voltage ai 

applied. 

TABLE II 

COARSE INPUT SIGNALS 


INPUT SIGNALS 
(VNrmsJ00 B Cgs^ 

0.10 
0.25 
0.40 
0.50 ' 

0.76 

0.00 

1.0 

1.4 

2.0 


OUTPUT SIGNALS 
Voltage I Phase 


300£3Ml"t*«»* 

750jM5 jpv.jqsn 

1.20+0 .W V rms 

2. g5+p. A # rms 
1.70+0.15 V rms 
3 V-rms 

4.1%0^5 


100 * air 


180* *10* 


2.1.2.2.2 Fine Input. The fine align error output shall be 
signals as specified in Table in are applied to the fins input. 


as specified in Table in when 


t 






t : V 
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It 


FINE INPUT SIGNALS 


INPUT 8IGNAL8 
1800 cos) 

OUTPUT SIGNALS 1 

Voltage 


10 m? rms 

pe 

0* ±15* 

25 mv rms 




40 mv rms 




50 mv rms 

F7.5*X*8*rwrx*»s 



75 mv rms 

33A3 ifwarms 



100 mv rms 

nw.^rms 



150 mv rms 

52*3 «3v W* -rms 



250 mv rms 

*7£**7r*r wm 



500 mv rms 

VSi* 7 4f JB 5 ,rms 



1.0V rms 

350*1! gdh snrtrros 



2.0V rms 

60SA7O1 3 vsaMems 

' 

) 

3.5V rms 

XssJfms 

S**15*| 


3.1.2.3.3 DAC Input. Bn aotm align error cntpiit ihll b> aa specified la Tsblo IF whan 
the oorrea ponding input switch specified In Table IF In enabled. 

TABLE IV 


DAC INPUT 


INPUT SWITCH 

OUTPUT 1 

^enabled - bb _ 


Phase 

DD0, +D/A > - \ 

3.63*0.4 mv rms 

180* *15* 

DD1, +D/A j 
DD2, +D/A j 
DD3, ♦D/A 

DD7, DD§, + D/A 

6.3*0.5 mv rms 
13. 3 * 0 . 8 mv ms 
27 . 4 * 1.3 mv rms 
3 . 35 * 0 . 06V pp 

t 

180* *15* 


3.2 PRODUCT CONFIGURATION 


3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G6C Drawing 2007237 and all drawings and engineering data referenced thereon. 

3.2.2 Standards of Manufacturing, Manufacturing Pr oce ss and Production 


3.2.2.1 Insulation Resistance. The resistance b e tw ee n all the assembly pins,and pin 104 
shall he greater than or equal to ISO 








:. r J- a\f 


3.2.2.2 Continuity. The resistance between the pins specified in Table V shall be as 
specified in Table V. 
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(ohms 
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iMMUk 

<0.5 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. Hie contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

<e 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested 
under the following ambient conditions: 

a. Temperature: 25*±10*C 

b. Relative Humidity: 90% max 

o. Barometric Pressure: 28 to 32 inches of Hg 

4.1.2 Nonconforming Units. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when so directed by the 
cognisant inspector, a complete retest and reexamination may be required. Nonconforming 
units which have not been corrected will be considered for acceptance only upon formal applies 
tlon by the contractor to the cognizant NASA representative. 

4.2 TESTS - 

i , 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G4C Drawing RWT1I7. Particular attention shall be given 
to inspection for nicks, scratches, burrs, dents, encapsulant defecta, aoantauiieahts, i pin 
misalignment, and legibility a~jd appearance of markings. 

i a ^ 

4.2.2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture 
and vibrated parallel to the vibration axis as shown in Figure 2. The vibration shall be 
simple harmonic motion swept from 10 to 4(900 ops at a rate of 1 octave per 15 sec. The 
magnitude of vibration shall be 8. Og rms limited to a 0.4 inch pp constant displacement 
from 10 ops to the crossover frequency. During vibration the assembly shall be electrically 
tested by connecting the assembly as specified in Table VII and applying the signals specified 
in Table VIIL The outputs shall be as specified in Table VID and any out-of-tolerance condi¬ 
tion which exists fwnL m se c or more air A n a ddit io n al et i wr in ging pulse shall constitute failure. 
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4.2.3 Insulation Resistance. The resistance between pin 104 and the remaining assembly 
pins shall be as specified in 3.2.2.1 when measured in accordance with Method 302 of 
Standard MIL-STD-202. The megohmmeter shall have an output of 225*75 vdc limited to a 
short circuit current of 6.0 pa. 

4.2.4 Continuity and DC Resistance. The resistance between the pins listed in Table V shall 
be as specified when measured with a low voltage resistance measuring device using Method 
303 of Standard MIL-STD-202. ; To assure a good electrical connection to the he a tsink, 

the anodizing may be penetrated. 

4.2.5 Buffer Amplifiers. With a 14.0*1.5 vdc supply voltage applied to pins 201 (Hi) and 
205 (Lo) and input signals as specified in Table IX applied, the corresponding outputs shall 
be as specified in Table IX. 


TABLE IX 

BUFFER INPUT/OUTPUT 


r~ 

] 

[NPUT 



OU1 

[•PUT 

1 PINS 

Signal Type* 

Pins 

Load 

Signal Type* 

Hi 

Lo 

Hi 

Lo 

(ohms) 

106 

107 

I 

206 

108 


m 

208 

207 

I 

109 

209 



204 

101 

n 

102 

103 

510 

IV 

105 

205 

n 

203 

202 

510 

IV 


♦Refer to Table I and Figure 1 for signal characteristics. 


4.2.6 DAC Linearity, Offset, and Noise. With the assembly connected as specified in 

Table VI, all switches inhibited by the application of *4.0*0.2 vdc and then enabled in 

the sequence specified in Table X by the application of a ground to the specified switches, 

the corresponding output shall be as specified in Table X. The output noise atothetdc output shall be 

<10 mv nos with all switches inhibited. With the DD5» + D/A; DD8, +D/A; DD5, -D/A; and DD8, 


-D/A tests of Table X repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, 
dequgrvhhWfrlrirtfl tiiraatftsfltfiih tik, a- lonov -.tod as speai&od-ir Tabi.y vi .\nd .■»* i 




V » » iTi - 


DI 



switches 

^__-, 7 _ - — icreaae to 

^mv dc Upohthe apcftldition of an inhibit voltage of +4.0*0.2 vdc to pins 140 (Hi) and 144 (Lo). 



4.2.3 Coarae-Pins Mix Amp l ifier 


4.2.3.1 CottMbput 


a. With the assembly connected as specified in Table XI, all switches inhibited by 
the application of *4.0*0.2 vdc and the inputs as specified in Table II applied to 
pins 223 (Hi) and 212 (Lo) in the sequence listed, the output between pins 124 
(Hi) and 122 (Lo) shall be as specified in Table n. With the IV rms input test of 
Table n repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the same 
requirements shall be satisfied. 


'•** 
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TABLE X 

DAC OUTPUT VOLTAGE 


_ INPUT 

Switches Switch 
Enabled Pins (Hi] 


None 

DD5, 

+D/A 

DDO, 

DD1, 

DD2, 

DD3, 

DIM, 

DD5, 

DD6, 

DD7, 

DD8, 

DD7, 

+D/A 

DDO, 

DDI, 

DD2, 

DD3, 

DIM, 

DD6, 

DDO, 

DD7, 

DD8, 

DD7, 

-D/A 


DD7 

+D/A 

+D/A 

+D/A 

+D/A 

+D/A 

♦D/A 

+D/A 

+D/A 

+D/A 

DD8, 


-D/A 

-D/A 

-D/A 

-D/A 

-D/A 

-D/A 

-D/A 

-D/A 

-D/A 

DD8, 


16 #, 

168 

263, 

159, 

259, 

155, 

255, 

150, 

251, 

146, 

246, 

146, 

168 

263, 

159, 

259, 

155, 

255, 

150, 

251, 

146, 

246, 

146, 

265 


1 *. 

168 

168 

168 

168 

168 

168 

168 

168 

168 

246. 


265 

265 

265 

265 

265 

265 

265 

265 

265 

246, 


_ AC OUTPUT 

Voltage I Phase 


(Vrms)^ 

50.005 

2.15*0.20 
(E)* 0.044 ±3% 
(E) 0.088 43% 
(E) 0.176 43% 
(E) 0.352 43% 
(E) 0.703 43% 
(E) 1.406 43% 
(E) 2.8125 43% 
(E) 5.625 43% 
(E) 11.25 43% 


e Pina 
es) Hi I Lo 


DC OUTPUT 
Voltage 
(vdc) 


r*r 


132 131 6*0040.085 

a ■a?*-*'*- 

2.1140.02 
4(E) 0.044 49% 
4(E) 0.088 46% 
4(E) 0.176 46% 
4(E) 0.352 43% 
4(E) 0.703 43% 
4(E) 1.406 43% 
4(E) 2.8125 43% 
4(E) 5.625 43% 
4(E) 11.25 43% 


Pina 
Hi Lo 

226 139 


(E) 16.875 43% r err 132 131 I 4(E) 16.875 43% 226 I 139 


(E) 0.044 43% 
(E) 0.088 43% 
(E) 0.176 43% 
(E) 0.352 43% 
(E) 0.703 43% 
(E) 1.406 43% 
(E) 2.8125 43% 
(E) 5.625 43% 
(E) 11.25 43% 


180* 4SH 132 131 


(E) 0.044 46% 226 

(E) 0.088 46% i 
(E) 0.176 46% 

(E) 0.358 4ft% 

(E) 0.703 43% 

(E) 1.406 48% 

(E) 2.8125 43% 

(E) 5.625 48% 

(E) 11.25 43% 


139 


(E) 16.875 43% 180* 4f»' 132 131 -(E) 16.875 43% 226 139 


* The value of E ia die value of the ac and dc output voltages obtained with switches 
DD5, DD7 and +D/A enabled, and then cUv^’ 1 by 7.031. 
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b. With the assembly connected as specified in Table XI, all switches inhibited by the 
application of 4.040.2 vdc and a 750 my rms 800 cps signal applied to pins 223 (Hi) 
and 212 (Lo), the output voltage between pins 124 (Hi) and 122 (Lo) shall decrease 
to <3 mv rms upon application of 4.0±0.2 vdc to pins 210 (Hi) and 268 (Lo). 


TABLE XI 


PIN CONNECTIONS 


JUMPERS, LOADS AND 

PIN 

8 __ 

INPUT VOLTAGES 

Hi 

Lo 

Jumpers 

128 

i , 

129 

, 

246 

166 


166 

268 

- 

268 

212 

• 

212 

140 

.* 

140 

ISO 

* 

130 

112 

30Kfl4*% Load 

124 

122 

20K Q 42% Load 

132 

131 

20K Q 42% Load » 

226 ' 

130 

28.0040.05V rms. 

231 

228 

800 ops sine 

171 

107 

28*040.8 vdc 

1 

164 

160 


4.2.8.2 Fine Input. With the assembly connected as specified in Table XI except pin Ill 
ungrounded, 4.040.2 vdc applied to pin 210, all switches inhibited by the application ef 

4.040.2 vdc and inputs as specified in Table m applied to pins 112 (Hi) and 212 (Lo) in the ‘ * 
sequence listed, the output between pins 124 (Hi) and 122 (Le) shall be as specified in Table IIL 
With the 1.0V rms input test of Table m repeated for supply voltages of 32.040.5 vdc and 
24.040.5 vdc; ftp dame neqClremeate shall beetdfnflsd >cified. in Table KX, 4.6*6.2 vde 

i "• v : \tLAUF tv .>• km ?»•>*;'ic*:fcion 4 ..9 r*? amt thw©nrfc-led*.' 

4.2.8.3 HAC Input. With the assembly connected in specified i§ ^ajale ^ 4)040* la^iftqplied 
|p pin 210* sU, switches inhibited hy the application of 4.0*6.2 vdc and then enabled in the 
sequence specified in Table IV, the corresponding output at pins 124 (Hi) and 122 (Lo) shall be 
#s specified ft JTable IV; With fte DD7, DD8, *f>/A teht of Table IV repeated for supply voltages 
of 32.040.5 vdc and 24.040.5 vdc, the same requirements shall be satisfied. 


r * 1 * ' * * ‘— 1 *"l» * i 

*1 ^ !\ LvAiuA u. • 


■ 4 -, y » . 

* i ■ a-. • 


^iiT^iy *&kui m m aceora 




5e PREPARATION FOR DELIVERY 


ft ^ K -' * V 

6.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 


6. NOTES. None. 
RM:hr 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE with STANDARDS PRESCRIBED BY MIL-0-70327 

2. MLD PER NDICC2005 

1 UNLESS OTHERWISE SPECIFIED. ALL WIRING SHAl^ BE IN ACCORDANCE WITH NDICU2069 

4. ENCAPSULATE PER NO 1002002. REMOVE FLASHING 

5. AR DENOTES AS REQUIRED 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. -f- DENOTES POSITIVE SIDE OF CAPACITOR 

9. BLACK DOT AND SINGLE SOLID LEADS INDICATES UPPER LEVEL WIRING 
JOL A~H t E CCT and SNG.E DC tt ED LEADS INDICATES LOWER LE/E. WIRING 

11. stake FIND no. 12 THRU FMO NO. 21 & FMD NO.23 THRU FIND NO.95 AND FIND NO.4,96 i|07 TMPU \\\ TO 
FINO Nai PER ND1002009 METHOO J. 

12. mark .10/08 HIGH WHITE CHARACTERS PER NO1002019 ANO N04002I22, TYPE II, CLASS 2 
AND SERIALIZE PER NDI002023 USING INK 1006271-I 

13. MARK .26/24 HIGH WHITE CHARACTERS PER NDI0020I9 ANO N0I002I22 TYPE H,CLASS 2 
USING INK 1006271-I 

14. SELECT C22 ANO R88 PER APPLICABLE PS FROM APPROPRIATE CHART. SELECTIVE 
ELECTRICAL COMPONENTS 

15. MOUNTING TORQUE FOR FINO NO.97 TO BE 15-2C MCH OUNCES 

16. TRM UNUSED LEADS OF FMO NO. 13,16 AND 107 .010/030 FROM CASE. 
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17. BOND FIND NO. 99 TO FMO NO. I AND FMD NO 100 TO FMO NO 32 OR 108 PER ND 1002004 TYPE I 

18. COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH ANO SHALL MEET ALL 
THE REQUIREMENTS OF RS.2007238 
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3 . 1 . 3 . 1 . 2 Ladder Bit Gain Ratios. The gain ratios of the ladder bits shall be as specified in 
Table n with the ladder amplifier adjusted for a gain of 1.00*0.01 percent and an input of 
2.5V rms, 800*8 cps. 


TABLEn 


LADDER BIT GAIN RATIO 


I SWITCH 

OUTPUT PINS 

GAIN RATIO 

SUPPLY VOLTAGE 
STABILITY 

No. 

Pin 

Hi 

Lo 

D15 

163 

164 

260 

0.393530*0.1% 

* 

D16 

155 

158 

260 

0.196837*0.1% 


D17 

165 

265 

260 

0.097687*0.2% 


D18 

154 

160 

260 

0.048672*0.2% 


D19 

156 

159 

260 

0.024337*0.2% 

* 


3.1.3.2 Main Summing Amplifier. The main summing amplifier characteristics shall consist 
of the requirements specified in 3.1.3.2.1 and 3.1.3.2.2. 

3.1.3.2.1 Gain and Phase. The gain and phase of the main summing amplifier shall be as 
specified in Table in with 2.5V rms, 800*8 cps applied to the input pins. 

TABLE m 

MAIN SUMMING AMPLIFIER GAIN AND PHASE 


4.0*0.2 VDC 







GAIN 

APPLIED TO 

INPUT HNS 1 

GAIN 

PHASE 

LINEARITY 



Hi 

Lo 

Hi 

Lo 




Not Ap 

died 


133 

244 

0.195000*0.05% 

180 

• ±2* 

* 

A 



134 

j 

i 

0.555277*0.05% 

j 

[ 


i 

4 



137 

/ 

V 

0.831054*0.05% 

t 







136 



0.980192*0.05% 



* 





138 



0.980192*0.05% 








139 



0.831054*0.05% 








140 



0.555277*0.05% 



• 





141 



0.195000*0.05% 








142 



0.199100*0.05% 








143 



0.199100*0.05% 






* 


148 



0.102390*5% 








149 



0.102390*5% 








145 



0.249875*0.05% 








144 



0.249875*0.05% 





/ 



135 

\ 

/ 

0.249875*0.15% 

\ 

/ 


1 



147 

7 

0.249875*0.15% 

I 


Not Ap 

plied 


146 

244 

0.249875*0.15% 

180* *2* 


D-20 

150, 153 

244 

167 

171 

0.003123*1% 

0* *3® 


D-21 

152, 150 

244 

167 

171 

0.001560*1% 

0* *3* 


D-22 

152, 153 

244 

167 

171 

0.000780*1% 

0° *3* 
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3.1.3.2.2 Gain Linearity. The gain of the main summing amplifier shall be within ±0.05 
percent of the gains obtained for the items indicated by the asterisks in Table III with inputs 
for 1.0, 3.5, and 5.0V rms, 800±8 cps. 

3.1.3.3 Error Amplifier. Hie error amplifier characteristics shall consist of the requirements 
specified in 3.1.3.3.1 and 3.1.3.3.2. 

3.1.3.3.1 Phase Shift. Hie phase shift of the error amplifier shall be 180* ±5*. 

0 

3.1.3.3.2 Gain. Hie gain characteristics shall be as follows. 

3.1.3.3.2.1 ISS Configuration. The gain shall be 7.50±0.75 with the error amplifier connected 
for ISS operation. 

3.1.3.3.2.2 OSS Configuration. The gain shall be 15.0±1.5 with the error amplifier connected 
for OSS operation. 

3.1.3.3.2.3 Saturation. The error amplifier shall not be saturated until the output voltage 
exceeds 4.0V pp. 

3.1.3.4 Schmitt Triggers. Hie schmitt trigger characteristics shall consist of the requirements 
specified in 3.1.3.4.1 and 3.1.3.4. 2. 

3.1.3.4.1 Fine Ternary Schmitt. Hie fine ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 71±8 mv rms, 800±8 cps. 

3.1.3.4.2 High Ternary Schmitt. Hie high ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 1.2±0.2V rms, 800±8 cps. 

3.1.3.5 Quadrature Rejection. Hie quadrature rejection characteristics shall consist of the 
requirements specified in 3.1.3.5.1 and 3.1.3.5.2. 

3.1.3.5.1 Cosine ( 0 - Sf ) Reference. The output of the cosine (0 - V) reference shall be 
2.2±0.3V rms, 800±8 cps, -88° ±1° phase angle with an input of 4.2±0. IV rms, 800±8 cps, 

0° phase angle. 

3.1.3.5.2 Quadrature Network. The quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in Table IV. 


TABLE IV 

QUADRATURE NETWORK LOOP VOLTAGES 
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4.2.9.1 Cosine (0 -V ) Reference. With pin 131 connected to pin 102, a supply voltage of 
28. OdkO. 5 vdc applied to pins 230 (*) and 208 (-), and 4.2±0. IV rms, 800±8 cps, 0* phase 
applied to pins 103 (Hi) and 208 (Lo), an output, into a 4.3K ohm ±5 percent load at pins 109 (Hi) 
and 110 (Lo), of 2.2±0.2V rms, 800±8 cps, -88° ±1° phase angle, shall be present. With this 
test repeated for supply voltages of 32.0±0.5 vdc and 24.0±0.5 vdc, the same test requirements 
shall be satisfied. 

4.2.9.2 Quadrature Network. With the conditions listed below established, a 4.20±0.05V rms, 
800±8 cps sine wave applied to pins 103 (Hi) and 208 (Lo) and the ratio tran adjusted until 

40 mv rms at an angle of 90* is obtained at pins 210 (Hi) and 126 (Lo), the voltage at pins 130 (Hi) 
and 208 (Lo) shall be 0.25±0.05 mv rms at an angle of 90*, and the voltage at pins 128 (Hi) and 
126 (Lo) shall be a square wave of 6.0±1.0 mv pp. With pin 128 then shorted to pin 132 the 
voltage at pins 210 (Hi) and 126 (Lo) shall reduce to less than 25 mv rms /90* . With the short 
removed and the ratio tran increased, saturation of the voltage at pins 210 (Hi) and 126 (Lo) 
shall not occur for values less than 9V pp. With the voltage at pins 210 (Hi) and 126 (Lo) 
adjusted to 2V pp, the voltage at pins 128 (Hi) and 126 (Lo) shall be 100±10 mv pp. With the 
ratio tran adjusted until each of the open loop quadrature voltages specified in Table IV are 
obtained to pin 235 (Caution, pin 235 has an internal series 20K ohm resistor), record the open 
loop inphase voltage available at pin 235. Then with pin 128 shorted to pin 132, the closed loop 
quadrature voltages shall be as specified in Table IV. Hie quadrature conversion voltage for 
each case shall be less than 1 mv rms. The quadrature conversion voltage shall be the algebraic 
subtraction of the closed loop inphase voltage from the open loop inphase voltage divided by the 
gain obtained in 4.2.7.1. 

a. Pin 131 connected to pin 102. 

b. Pin 107 connected to pin 127. 

c. Pins 126, 233, 209, and 243 connected to pin 208. 

d. Pin 109 connected to pin 136 through a ratio tran. 

e. Pin 207 connected to pin 230. 

f. A supply voltage of 28.0±0.5 vdc applied to pins 230 (+) and 208 (-). 

4.2.9.3 Quadrature Network Inphase Insertion. With the assembly connected as specified in 
4.2.9.2 except that pin 109 shall not be connected to pin 136 through a ratio tran and pin 136 
shall be fed an inphase signal, the input to pin 136 shall be adjusted to obtain open loop inphase 
voltages at pin 235 of 15±1 mv; 35 mv ±1 mv, 70 mv ±2 mv and 135 mv ±2 mv. In each case 
short pin 128 to pin 132 and measure the closed loop inphase voltage at pin 235. For each case 
the algebraic subtraction of the closed loop voltage from the open loop voltage divided by the 
gain obtained in 4.2.7.1 shall be less than or equal to 1 mv rms / 0* . 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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3.1.3.1.2 Ladder Bit Gain Ratios. The gain ratios of the ladder bits shall be as specified in 
Table n with the ladder amplifier adjusted for a gain of 1.00*0.01 percent and an input of 
2.5V rms, 800*8 cps. 


TABLE H 

LADDER BIT GAIN RATIO 


SWITCH 

OUTPUT HNS 

GAIN RATIO 

SUPPLY VOLTAGE 
STABILITY 

No. 

Pin 

Hi 

Lo 

D15 

163 

164 

260 

0.393530*0.1% 

* 

D16 

155 

158 

260 

0. 196837*0.1% 


D17 

165 

265 

260 

0.097687*0.2% 


D18 

154 

160 

260 

0.048672*0.2% 


D19 

156 

159 

260 

0.024337*0.2% 

* 


3.1.3.2 Main Summing Amplifier. The main summing amplifier characteristics shall consist 
of the requirements specified in 3.1.3.2.1 and 3.1.3.2.2. 

3.1.3.2.1 Gain and Phase. The gain and phase of the main summing amplifier shall be as 
specified in Table in with 2.5V rms, 800*8 cps applied to the input pins. 

. TABLE HI 

MAIN SUMMING AMPLIFIER GAIN AND PHASE 


4.0*0.2 VDC 

APPLIED TO 

INPUT HNS 

GAIN 

■ 

PHASE 

GAIN 

LINEARITY 



Hi I Lo 

Hi 

Lo 


■E 

' 




- 1 





Not Ap 

?lied 
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244 

0.195000*0.05% 

TTT 

0 *2° 
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A 



134 

1 

0.555277*0.05% 
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f 

* 



137 

# 

\ 

0.831054*0.05% 

/ 
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0.980192*0.05% 



* 
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0.980192*0.05% 
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0.831054*0.05% 








140 



0.555277*0.05% 



* 
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0.195000*0.05% 
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• 
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0.199100*0.05% 
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0.102390*5% 
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0.102390*5% 
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0.249875*0.05% 
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0.249875*0.15% 
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0.003123*1% 

0 # *3* 
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152, 150 
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167 
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0* *3* 
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152, 153 
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3.1.3.2.2 Gain Linearity. The gain of the main summing amplifier shall be within ±0.05 
percent of the gains obtained for the items indicated by the asterisks in Table III with inputs 
for 1.0, 3.5, and 5.0V rms, 800±8 cps. 

3.1.3.3 Error Amplifier. The error amplifier characteristics shall consist of the requirements 
specified in 3.1.3.3.1 and 3.1.3.3.2. 

3.1.3.3.1 Phase Shift. The phase shift of the error amplifier shall be 180* ±5*. 

3.1.3.3.2 Gain. Hie gain characteristics shall be as follows. 

3.1.3.3.2.1 ISS Configuration. Hie gain shall be 7.50±0.75 with the error amplifier connected 
for ESS operation. 

% 

3.1.3.3.2.2 OSS Configuration. The gain shall be 15.0±1.5 with the error amplifier connected 
for OSS operation. 

3.1.3.3.2.3 Saturation. The error amplifier shall not be saturated until the output voltage 

exceeds 4.0V pp. 


3.1.3.4 Schmitt Triggers. Hie schmitt trigger characteristics shall consist of the requirements 
specified in 3.1.3.4.1 and 3.1.3.4. 2. 

3.1.3.4.1 Fine Ternary Schmitt. Hie fine ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 71±8 mv rms, 800±8 cps. 

3.1.3.4.2 High Ternary Schmitt. Hie high ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 1.2±0.2V rms, 800±8 cps. 

3.1.3.5 Qiadrature Rejection. Hie quadrature rejection characteristics shall consist of the 
requirements specified in 3.1.3.5.1 and 3.1.3.5.2. 

3.1.3.5.1 Cosine ( 0 - V ) Reference. The output of the cosine (0 - V ) reference shall be 

2.2±0.3V rms, 800±8 cps, -88° ±1° phase angle with an input of 4.2±0. IV rms, 800±8 cps, 

0* phase angle. 

3.1.3.5.2 Qiadrature Network. Hie quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in T ab le IV. 

TABLE IV 

QUADRATURE NETWORK LOOP VOLTAGES 
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f. The variable resistor adjusted until the ladder amplifier has a gain of 1.0000±0.01 
percent from the input of the variable resistor to pin 263. 

g. With the switches specified in Table n enabled sequentially with the application of a 
ground to the pin specified and maintaining all other switches in a disabled condition 
with the application of 4.0±0.2 vdc. 

h. 4.0±0.2 vdc applied to pins 163 (4), 155 (+), 165 (+), 154 (4), 156 (4) and 251 (-). 

4.2.6 Main Summing Amplifier. Hie main summing amplifier test requirements shall be 
as specified in 4.2.6.1 and 4.2.6.2. 

4.2.6.1 Gain and Phase. With the conditions specified in 4.2.6.1. a through 4.2.6.1. g 
established, the gain and phase at pin 130 shall be as specified in Table m. With the condi¬ 
tions specified in 4.2.6.1. f and 4.2.6.1. g replaced by 4.2.6.1. h and 4.2.6.1. j the output 
at pin 130 shall decrease to less than 1.0 mv rms. 

a. Pins 230 and 252 connected to pin 168. 

« 

b. Pins 243, 250, and 251 connected to pins 264 and 233. 
o. Pin 151 connected to pin 162. 

d. Pin 171 connected to pin 244. 

e. A 28.0±0.5 vdc supply voltage applied to pins 168 (4-) and 264 (-). 

f. 2.50±0.05V rms, 800±8 cps, 0* phase applied sequentially to the input pins specified 
in Table in. 

g. 4.0±0.2 vdc applied to the switches as required in Table m. 

h. 5.00±0.05V rms, 800±8 cps applied to pins 167 (Hi) and 171 (Lo). 

J. 4.0±0.2 vdc applied to pins 152 (4), 153 (4), 150 (4-), and 251 (-). 

4.2.6.2 Gain Linearity. With the conditions of 4.2.6.1 established except ac inputs of 
1.00±0.05V, 3.50±0.05V, and 5.0±0. IV substituted for the 2.50±0.05V in 4.2.6.1. f, and 
supply voltages of 32. fttO.5 vdc, 28.0±0.5 vdc,* and 24.0±0.5 vdc respectively, the gain in 
each case shall be within 0.05 percent of the gains obtained during 4.2.6.1 for the sets of 
input pins indicated by the asterisks in Table III except for switch D-22 where the gain 
shall again be the same as specified in Table m. 

4.2.7 Error Amplifier. Hie error amplifier test requirements shall be as specified in 
4.2.7.1 and 4.2.7.2. 
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4.2.9.1 Cosine (0 -V ) Reference. With pin 131 connected to pin 102, a supply voltage of 
28. OdfcO. 5 vdc applied to pins 230 (*) and 208 (-), and 4.2±0. IV rms, 800±8 cps, 0° phase 
applied to pins 103 (Hi) and 208 (Lo), an output, into a 4.3K ohm ±5 percent load at pins 109 (Hi) 
and 110 (Lo), of 2.2±0.2V rms, 800±8 cps, -88* ±1* phase angle, shall be present. With this 
test repeated for supply voltages of 32.0±0.5 vdc and 24.0±0.5 vdc, the same test requirements 
shall be satisfied. 

4.2.9.2 Quadrature Network. With the conditions listed below established, a 4.20±0.05V rms, 
800±8 cps sine wave applied to pins 103 (Hi) and 208 (Lo) and the ratio tran adjusted until 

40 mv rms at an angle of 90* is obtained at pins 210 (Hi) and 126 (Lo), the voltage at pins 130 (Hi) 
and 208 (Lo) shall be 0.25±0.05 mv rms at an angle of 90°, and the voltage at pins 128 (Hi) and 
126 (Lo) shall be a square wave of 7«0*1.8 mv pp. With pin 128 then shorted to pin 132 the 
voltage at pins 210 (Hi) and 126 (Lo) shall reduce to less than 25 mv rms /90* . With the short 
removed and the ratio tran increased, saturation of the voltage at pins 210 (Hi) and 126 (Lo) 
shall not occur for values less than 9V pp. With the voltage at pins 210 (Hi) and 126 (Lo) 
adjusted to 2V pp, the voltage at pins 128 (Hi) and 126 (Lo) shall be 100±10 mv pp. With the 
ratio tran adjusted until each of the open loop quadrature voltages specified in Table IV are 
obtained to pin 235 (Caution, pin 235 has an internal series 20K ohm resistor), record the open 
loop inphase voltage available at pin 235. llien with pin 128 shorted to pin 132, the closed loop 
quadrature voltages shall be as specified in Table IV. Hie quadrature conversion voltage for 
each case shall be less than 1 mv rms. The quadrature conversion voltage shall be the algebraic 
subtraction of the closed loop inphase voltage from the open loop inphase voltage divided by the 
gain obtained in 4.2.7.1. 

a. Pin 131 connected to pin 102. 

b. Pin 107 connected to pin 127. 

c. Pins 126, 233, 209, and 243 connected to pin 208. 

d. Pin 109 connected to pin 136 through a ratio tran. 

e. Pin 207 connected to pin 230. 

f. A supply voltage of 28.0±0.5 vdc applied to pins 230 ft) and 208 (-). 

4.2.9.3 Quadrature Network Inphase Insertion. With the assembly connected as specified in 
4.2.9.2 except that pin 109 shall not be connected to pin 136 through a ratio tran and pin 136 
shall be fed an inphase signal, the input to pin 136 shall be adjusted to obtain open loop inphase 
voltages at pin 235 of 15±1 mv; 35 mv ±1 mv, 70 mv ±2 mv and 135 mv ±2 mv. In each case 
short pin 128 to pin 132 and measure the closed loop inphase voltage at pin 235. For each case 
the algebraio subtraction of the closed loop voltage from the open loop voltage divided by the 
gain obtained in 4.2.7.1 shall be less than-or equal to 1 mv rms / 0° . 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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3.1.3.2. 2 Gain Linearity. The gain of the main summing amplifier shall be within ±0.05 
percent of the gains obtained for the items indicated by the asterisks in Table III with inputs 
for 1.0, 3.5, and 5.0V rms, 800*8 cps. 

3.1.3.3 Error Amplifier. The error amplifier characteristics shall consist of the requirements 
specified in 3.1.3.3.1 and 3.1.3.3.2. 

3.1.3.3.1 Phase Shift. The phase shift of the error amplifier shall be 180* ±5*. 

3.1.3.3.2 Gain. The gain characteristics shall be as follows. 

3.1.3.3.2.1 ISS Configuration. The gain shall be 7.50±0.75 with the error amplifier connected 
for ISS operation. 

3.1.3.3.2.2 OSS Configuration. The gain shall be 15.0*1.5 with the error amplifier connected 
for OSS operation. 

3.1.3.3.2.3 Saturation. The error amplifier shall not be saturated until the output voltage 

exceeds 4.0V pp. 

3.1.3.4 Schmitt Triggers. The schmitt trigger characteristics shall consist of the requirements 
specified in 3.1.3.4.1 and 3.1.3.4.2. . 

3.1.3.4.1 Fine Ternary Schmitt. The fine ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 71*8 mv rms, 800*8 cps. 

3.1.3.4.2 High Ternary Schmitt. The high ternary schmitt shall be capable of providing a 
positive going 2*1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 1.2*0.2V rms, 800*8 cps. 

3.1.3.5 Qiadrature Rejection. The quadrature rejection characteristics shall consist of the 
requirements specified in 3.1.3.5.1 and 3.1.3.5.2. 

r 

3.1.3.5.1 Cosine ( 9 - y) Reference. The output of the cosine (0 - V) reference shall be 
2.2*0.3V rms, 800*8 cps, -88* *1° phase angle with an input of 4.2*0. IV rms, 800*8 cps, 

0° phase angle. 

3.1.3.5.2 Qiadrature Network. Hie quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in Table IV. 

TABLE IV 

QUADRATURE NETWORK LOOP VOLTAGES 


OPEN LOOP (Rms Voltage) 

CLOSED LOOP (Rms Voltage) 

QUADRATURE 

QUADRATURE_ 

15 mv *1 mv 

<5 mv 

35 mv *1 mv 

<6 mv 

100 mv ±2 mv 

CIO mv 


’ " *f-;* 

^ * ■ . * . 
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3,2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G4C 
Drawing 2007238 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight. The weight of the assembly shall be 0i 484 pounds maximum. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 

3. 2 .3.1 Continuity and DC Resistance. The continuity and DC resistance shall be as 

specified in Table V. 


TABLE V 

CONTINUITY AND DC RESISTANCE 



3. 2 .3 .2 Insulation Resistance. The insulation resistance between pin 270 and the remaining 

assembly pins shall be not less than 100 megohms. 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to provide a phase shift of 180° *6* 
from pin 130 to pin 229, with pin 228 connected to pin 129, pin 126, 209 and 243 connected to 

pin 233, 28.0*0.5 vdc applied to pins 230 (+) and 233 (-), and an 800*1 cps, 0* phase voltage 
applied to pins 138 (Hi) and 244 (Lo) sufficient to produce 71 mv rms at pin 229. 


t 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* *10*C 

b. Relative Humidity: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

% 

4.1.1.2 Test Power. The following test power is required for testing the assembly. 

a. 4.040.2 vdc 

b. 28*4 vdc 

c. 0 to 28V rms *1 percent, 800*8 cps sine wave 

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.2 TESTS 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G&C Drawing 2007238. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings. 

4.2.2 Workmans hip-Vibration. With the conditions listed below established, the ac output 
at pin 229 shall be equal to or less than 1.6V rms total, 800*8 cps, 0* phase, containing 
less than 0» 5V rms of quadrature, and a continuous pulse train shall be present at pin 202 
and pin 203 having a peak amplitude of £. 0*1.0V into a 1. 5K load at a sate equal to the inpat- 
frequency. i During the vibratipn, any discontinuity of the two pulse-trains or an oat of tolerance 
condition of the ac output which exists for a time-period greater than 1 millisecond* shall constitute 
a failure. 


V 


% 

* 
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a. The following pins connected as specified: 

(1) Pins 207, 252, 255, 261, and 168 to pin 230. 

(2) Pin 103 to pin 263. 

(3) Pin 145 to pin 164. 

(4) Pin 144 to pin 158. 

(5) Pin 265 to pin 135. 

(6) Pin 160 to pin 147. 

(7) Pin 159 to pin 146. 

(8) Pins 162 and 157 to pin 151. 

(9) Pins 244, 171, 262, 256, 251, 260, 250, 264, 208, 201, 101, 209, 

126, 233, and 243 to pin 110. 

(10) Pin 228 to pin 129. 

(11) Pin 107 to pin 127. 

(12) Pin 131 to pin 102. 

(13) Pin 128 to pin 132. 

(14) Pins 133, 134, 137, 136, 138, 139, 140, 141, 142, and 143 to pin 148. 

(15) Pin 109 to pin 149.through a 1 meg resistor. 

(16) Pins 163, 155, 165, 154, 156, 152, 153, and 150 to pin 262. 

b. The following input voltages applied as specified: 

(1) 28*4 vdc to pins 207 (+) and 244 (-) 

(2) 0.180*0.005V rms, 800*8 cps, 0* phase to pins 133 (Hi) and 244 (Lo). 

(3) 4.20*0.05V rms, 800*8 cps, 0° phase to pins 166 (Hi) and 171 (Lo). 

c. The assembly vibrated along the axis shown in Figure 1 in simple harmonic motion 
swept from 10 to 2000 cps at a rate of 1 octave per 15 seconds. The magnitude of 
vibration shall be 6.0g rms limited to a 0.4 inch peak-to-peak constant displacement 
from 10 cps to the crossover frequency. 
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4.2.7.1 OSS Configuration Gain and Phase. With pin 126, 209 and 243 connected to pin 233, 
a supply voltage of 28.0*0.5 vdc applied to pins 230 (♦) and 233 (-), and 0.01*0.001V rms, 

800*1 cps, 0° phase applied to pins 138 (Hi) and 244 (Lo), the gain and phase between pins 130 

and 229 shall be 15*10%, 180° *10°.. 

4.2.7.2 ISS Configuration Gain and Phase. With the conditions of 4.2.7.1 established and pin 
228 connected to pin 129, the gain and phase between pins 130 and 229 shall be 7.5*10%, 180° *10*. 

4.2.7.3 Saturation. With the conditions of 4.2.7.1 established, gradually increase the 800 cps 
voltage at pin 138 until saturation occurs at pin 229. The output voltage at pin 229 shall be 

>4.0V p-p at this time. With this test repeated for supply voltages of 32.0*0.5 vdc and 
24.0*0.5 vdc, the output voltage shall be as specified. 

4.2.8 Schmitt Triggers. The schmitt trigger test requirements shall be as specified in 

4.2.8.1 and 4.2.8.2. 


4.2.8.1 Fine Ternary Schmitt. With pins 209, 126, 233, and 201 connected to pin 243, and a 

supply voltage of 28.0*0.5 vdc applied to pins 230 (♦) and 243 (-), a slowly increasing 800*8 cps 

sine wave signal shall be applied to pins 138 (Hi) and 244 (Lo) until a steady continuous pulse 

train is observed at pins 202 (Hi) and 201 (Lo) with a 1.5K ohm *5 percent load. The pulse 

train shall be 2*1V p-p, positive going, having a rate equal to the input frequency, and in phase 

with the voltage at pin 235. The voltage at pins 235 (Hi) and 229 (Hi) shall be 71*8 mv rms, 

800*8 cps. With this test repeated with supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the 

same test requirements shall be satisfied. 

• • 

NOTE: A dc level will also be present at pin 229. 

There is an internal series 20K8 resistor at pin 235. 

4.2.8.2 High Ternary Schmitt. With pins 209, 126, 233, and 101 connected to pin 243, and a 
supply voltage of 28.0*0.5 vdc applied to pins 230 (+) and 243 (-), a slowly increasing 800*8 cps 
sine wave signal shall be applied to pins 138 (Hi) and 244 (Lo) until a steady continuous pulse 
train is observed at pins 203 (Hi) and 101 (Lo) with a 1.5K ohm *5 percent load. The pulse train 
shall be 2*1 V p-p, positive going, having a rate equal to the input frequency, and in phase with 
the voltage at pin 235. The voltage at pins 235 (Hi) and 229 (Hi) shall be 1.2*0.2V rms, 800*8 cps. 
With this test repeated for supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc the same test 
requirements shall be satisfied. 

NOTE: A dc level will also be present at pin 229. 

There is an internal series resistor at pin 235. 

4.2.9 Quadrature Rejection Network. The quadrature rejection network test requirements 
shall be as specified in 4.2.9.1 and 4.2.9.2. 
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4.2.9.1 Cosine (0 - V ) Reference. With pin 131 connected to pin 102, a supply voltage of 
28.0*0.5 vdc applied to pins 230 (j*) and 208 (-), and 4.2±0. IV rms, 800*8 cps, 0° phase 
applied to pins 103 (Hi) and 208 (Lo), an output, into a 4.3K ohm ±5 percent load at pins 109 (Hi) 
and 110 (Lo), of 2.2*0.2V rms, 800*8 cps, -88° ±1* phase angle, shall be present. With this 
test repeated for supply voltages of 32.0±0.5 vdc and 24.0*0.5 vdc, the same test requirements 
shall be satisfied. 

4.2.9.2 Qiadrature Network. With the conditions listed below established, a 4.20±0.05V rms, 
800*8 cps sine wave applied to pins 103 (Hi) and 208 (Lo) and the ratio tran adjusted until 

40 mv rms at an angle of 90° is obtained at pins 210 (Hi) and 126 (Lo), the voltage at pins 130 (Hi) 
and 208 (Lo) shall be 0.25*0.05 mv rms at an angle of 90*, and the voltage at pins 128 (Hi) and 
126 (Lo) shall be a square wave of 7,0*1.0 mv pp. With pin 128 then shorted to pin 132 the 
voltage at pins 210 (Hi) and 126 (Lo) shall reduce to less than 25 mv rms /90* . With the short 
removed and the ratio tran increased, saturation of the voltage at pins 210 (Hi) and 126 (Lo) 
shall not occur for values less than 9V pp. With the voltage at pins 210 (Hi) and 126 (Lo) 
adjusted to 2V pp, the voltage at pins 128 (Hi) and 126 (Lo) shall be 110*20 mv pp. With the 
ratio tran adjusted until each of the open loop quadrature voltages specified in Table IV are 
obtained to pin 235 (Caution, pin 235 has an internal series 20K ohm resistor), record the open 
loop inphase voltage available at pin 235. Iben with pin 128 shorted to pin 132, the closed loop 
quadrature voltages shall be as specified in Table IV. Hie quadrature conversion voltage for 
each case shall be less than 1 mv rms. Hie quadrature conversion voltage shall be the algebraic 
subtraction of the closed loop inphase voltage from the open loop inphase voltage divided by the 
gain obtained in 4.2.7.1. 

a. Pin 131 connected to pin 102. 

b. Pin 107 connected to pin 127. 

c. Pins 126, 233, 209, and 243 connected to pin 208. 

d. Pin 109 connected to pin 136 through a ratio tran. 

e. Pin 207 connected to pin 230. 

f. A supply voltage of 28.0*0.5 vdc applied to pins 230 (t) and 208 (-). 

4.2.9.3 Qiadrature Network Inphase Insertion. With the assembly connected as specified in 
4.2.9.2 except that pin 109 shall not be connected to pin 136 through a ratio tran and pin 136 
shall be fed an inphase signal, the input to pin 136 shall be adjusted to obtain open loop inphase 
voltages at pin 235 of 15*1 mv; 35 mv ±1 mv, 70 mv ±2 mv and 135 mv *2 mv. In each case 
short pin 128 to pin 132 and measure the closed loop inphase voltage at pin 235. For each case 
the algebraic subtraction of the closed loop voltage from the open loop voltage divided by the 
gain obtained in 4.2.7.1 shall be less than or equal to 1 mv rms / 0° . 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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II. 


1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY IWL-D-70327 

2. WELD PER ND1002005 

3L UNLESS OTHERWISE SPECIFIED, ALL WIRING SHALL BE IN ACCORDANCE WITH ND 1002069 

4. ENCAPSULATE PER ND 1002002. REMOVE FLASHING 

5. AR DENOTES AS REQUIRED 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. 4- DENOTES POSITIVE SIDE OF CAPACITOR 

9. BLACK DOT AND SNGLE SOLID LEADS INDICATES UPPER LEVEL WIRING 
Id WHITE DOT AND SINGLE DOTTED LEADS INDICATES LOWER LEVEL WIRING 

11. STAKE FMD NO. 12 THRU FIND NO. 21 & FMD NO. 23 THRU FMD NO. 95 AND FMD NO. 4 6 96 70 
FIND NO. I PER NO1002009 METHOD J 

12. MARK .10/08 HIGH WHITE CHARACTERS PER NO1002019 AND NDI002I22, TYPE H, CLASS 2 
AND SERIALIZE PER NDI002023 USING INK 1006271-1 

13. MARK .26/24 HIGH WHITE CHARACTERS PER NDI0020I9 AND NDI002I22 TYPE II,CLASS 2 
US MG INK 1006271-I 

14. SELECT C22 PER APPLICABLE PS FROM APPROPRIATE CHART. SELECTIVE 
ELECTRICAL COMPONENTS 

15. MOUNTING TORQUE FOR FIND NO. 97 TO BE 15 >20 INCH OUNCES 

16. TRIM UNUSED LEADS OF FIND NO.13 -0IC/030 FROM CASE 

17. BONO FIND NO. 99 TO FMD NQ.I PER ND1002004 TYPE I 

18. COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH AND SHALL MEET AU. 

THE REQUIREMENTS OF R S.2007238 

19. CLEAN MODULE WHERE POSSIBLE BY DE6REASIN6 WITH ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

20. EXCEPT FOR MODULE MOUNTING SURFACE, PAINT ALL SURFACES PER ND 1002279 

USING 1010992 PRIMER AND 1008809-4 PAINT. CONNECTOR PIN-BLADES ANO 
INSULATORS TO BE FREE OF PAINT 

21. MARK .060/.060 HIGH WHITE CHARACTERS PER NDI0O2QI9AND NO 1002122,TYPE S 
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APOLLO G&C Specification 
PS2007238 REV <D 


3.2 PRODUCT CONFIGURATION 

• * 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C 
Drawing 2007238 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight. The weight of the assembly shall be 0.24' pounds maximum. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 Continuity and DC Resistance. The continuity and DC resistance shall be as 
specified in Table V. 

TABLE V 


CONTINUITY AND DC RESISTANCE 


PINS 

RESISTANCE (Ohms) 

FROM (+) [ TO (-) 

244 

208 

270 

145 

243 

110 

Chassis 

132 

<0.5 

<0.5 

<0.5 

113K40. 5K 


3.2.3.2 Insulation Resistance. The insulation resistance between pin 270 and the remaining 
assembly pins shall be not less than 100 megohms. 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to provide a phase shift of 180* 
from pin 130 to pin 229, with pin 228 connected to pin 12P. pin 126, 209 and 243 connected to 
pin 233, 28.040.5 vdc applied to pins 230 (+) and 233 (■), and an 80041 cps, 0* phase voltage 
applied to pins 138 (Hi) and 244 (Lo) sufficient to produce 71 mv rms at pin 229. 
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3.1.3. 2. 2 Gain Linearity. The gain of the main summing amplifier shall be within ±0.05 
percent of the gains obtained for the items indicated by the asterisks in Table III with inputs 
for 1.0, 3.5, and 5.0V rms, 800±8 cps. 

3.1.3.3 Error Amplifier. The error amplifier characteristics shall consist of the requirements 
specified in 3.1.3. 3. 1 and 3. 1.3.3.2. 

3. 1.3.3.1 Phase Shift. The phase shift of the error amplifier shall be 180° ±5*. 

3.1.3.3. 2 Gain. The gain characteristics shall be as follows. 

3.1.3.3. 2.1 ISS Configuration. The gain shall be 7. 50±0. 75 with th* 4 error amplifier connected 
for ISS operation. 

3.1.3.3. 2.2 OSS Configuration. The gain shall be 15. 0±1. 5 with the error amplified connected 
for OSS operation. 

3.1.3.3. 2.3 Saturation. The error amplifier shall not be saturated until the output voltage 

exceeds 4.0V pp. 

A * 

3.1.3. 4 Schmitt Triggers. The schmitt trigger characteristics shall consist of the requirements 
specified in 3.1.3.4. 1 and 3. 1.3. 4. 2. 

3.1.3.4.1 Fine Ternary Schmitt. The fine ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1. 5K ohm load at a rate equal to the input frequency, 
with an input of 7J±8 mv rms, 800±8 ops. 

3.1.3.4. 2 High Ternary Schmitt. The.high ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 1. 2±0. 2V rms, 800±h cps. 

3.1.3. 5 Quadrature Rejection. The quadrature rejection characteristics shall consist of the 
requirements specified in 3. 1. 3. 5. 1 and 3. 1.3. 5.2. 

3.1.3. 5.1 Cosine ( - V ) Reference. The output of the cosine (0 - V) reference shall be 

2.2±0.3V rms, 800±8 cps, -88°dbl c phase angle with an input of 4. 2±0. IV rms, 800±8 cps, 

0° phase angle. 

Bt 

3.1.3. 5. 2 Qiadrature Network. The quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in Table IV. 

TABLE IV 

QUADRATURE NETWORK LOOP VOLTAGES 
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3.1.3.2. 2 Gain Linearity. The gain of the main summing amplifier shall be within ±0.05 
percent of the gains obtained for the items indicated by the asterisks in Table III with inputs 
for 1.0, 3.5, and 5.0V rms, 800*8 cps. 

3.1.3.3 Error Amplifier. The error amplifier characteristics shall consist of the requirements 
specified in 3.1.3. 3.1 and 3.1.3.3. 2. 

3.1.3.3.1 Phase Shift. The phase shift of the error amplifier shall be 180* ±5*. 

3.1.3.3. 2 Gain. The gain characteristics shall be as follows. 

3.1.3.3. 2.1 ISS Configuration. The gain shall be 7. 50*0. 75 with the error amplifier connected 
for ISS operation. 

3.1.3.3. 2.2 OSS Configuration. The gain shall be 15. 0*1.5 with the error amplifier connected 
for OSS operation. 

3.1.3.3. 2.3 Saturation. The error amplifier shall not Ik* saturated until the out|iut voltage 

exceeds 4.0V pp. 

3.1.3.4 Schmitt Triggers. The schmitt trigger characteristics shall consist of the requirements 
specified in 3.1.3.4.1 and 3.1.3.4. 2. 

3.1.3.4.1 Fine Ternary Schmitt. The fine ternary schmitt shall be capable of providing a 
positive going 2±1V pp pulse train into a 1. 5K ohm load at a rate equal to the input frequency, 
with an input of 71*8 mv rms, 800*8 ops. 

3.1.3.4. 2 High Ternary Schmitt. The high ternary schmitt shall be capable of providing a 
positive going 2*1V pp pulse train into a 1. 3K ohm load at a rate uc^al to the input frequency, 
with an input of 1. 2*0. 2V rms, 800*8 cps. 

3.1.3.5 Quadrature Rejection. The quadrature rejection characteristics shall consist of the 
requirements specified in 3.1.3. 5.1 and 3.1.3.5. 2. 

3.1.3. 5.1 Cosine ( 0 - ^ ) Reference. The output of the cosine (0 - V ) reference shall be 
2. 2*0.3V rms, 800*8 cps, -88° ±1® phase angle with an input of 4. 2*0. IV rms, 800*8 cps, 

0* phase angle. 

3.1.3.5.2 Quadrature Network. The quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in Table IV. 
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4.2.9.1 Cosine (9 -V ) Reference. With pin 131 connected to pin 102, a supply voltage of 
28. OdkO. 5 vdc applied to pins 230 £*) and 208 (-), and 4. 2±0. IV rms, 800±8 cps, 0° phase 
applied to pins 103 (Hi) and 208 (Lo), an output, into a 4.3K ohm ±5 percent load at pins 109 (Hi) 
and 110 (Lo), of 2. 2±0. 2V rms, 800±8 cps, -88° ±1° phase angle, shall be present. With this 
test repeated for supply voltages of 32.0±0.5 vdc and 24.0±0.5 vdc, the same test requirements 
shall be satisfied. 

4.2.9.2 Quadrature Network. With the conditions listed below established, a 4.20±0.05V rms, 
800±8 cps sine wave applied to pins 103 (Hi) and 208 (Lo) and the ratio tran adjusted until 

40 mv rms at an angle of 90° is obtained at pins 210 (Hi) and 126 (Lo), the voltage at pins 130 (Hi) 
and 208 (Lo) shall be 0.25±0.05 mv rms at an angle of 90°, and the voltage at pins 128 (Hi) and 
126 (Lo) shall be a square wave of 7.0*1.5 mv pp. With pin 128 then shorted to pin 132 the 
voltage at pins 210 (Hi) and 126 (Lo) shall reduce to less than 25 mv rms /90° . With the short 
removed and the ratio tran Increased, saturation of the voltage at pins 210 (Hi) and 126 (Lo) 
shall not occur for values less than 9V pp. ~ With the voltage at pins 210 (Hi) and 126 (Lo) 
actuated to 2V pp, the voltage at pins 128 fHi) and 126 (Lo) shall be 110±20 mv pp. With the 
ratio tran adjusted until each of the open loop quadrature voltages specified in Table IV are 
obtained to pin 235 (Caution, pin 235 has an internal series 20K ohm resistor), record the open 
loop inphase voltage available at pin 235. Then with pin 128 shorted to pin 132, the closed loop 
quadrature voltages shall be as specified in Table IV. Hie quadrature conversion voltage for 
e&ch case shall be less than 1 mv rms. Hie quadrature conversion voltage shall be the algebraic 
subtraction of the closed loop inphase voltage from the open loop inphase voltage divided by the 
gain obtained in 4.2.7.1. 

a. Pin 131 connected to pin 102. 

b. Pin 107 connected to pin 127. 

c. Pins 126, 233, 209, and 243 connected to pin 208. 

d. Pin 109 connected to pin 136 through a ratio tran. 

e. Pin 207 connected to pin 230. 

f. A supply voltage of 28.0±0.5 vdc applied to pins 230 (4) and 208 (-). 

4.2.9.3 Quadrature Network Inphase Insertion. With the assembly connected as specified in 
4.2.9.2 except that pin 109 shall not be connected to pin 136 through a ratio tran and pin 136 
shall be fed an inphase signal, thelnput to pin 136 shall be adjusted to obtain open loop inphase 
voltages at pin 235 of 15±1.5 mv; 35 r»y *3.5 »:iv, 70 ' i, r *3.5 mv ar d 135 mv±10 mv. In each case 
short pin 128 to pin 132 and measure the closed loop inphase voltage at pin 235. For each case 
the algobrale subtraction of the closed loop voltage from the open loop voltage divided by the 
gain obtained in 4.2.7.1 shall be less than or equal to 1 mv rms / 0* . 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 
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APOLLO GiC Specification 
P82007238 REV 0 


3*2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G1C 
Drawing 2007238 and all drawings and engineering data referenced thereon. 

3.2.3 Maximum Weight. The weight of the assembly shall be Qi 74 pounds maximum. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 Continuity and DC Resistance. The continuity and DC resistance shall be as 
specified in Table V. 


TABLE V 


CONTINUITY AND DC RESISTANCE 


PINS 

RESISTANCE (Ohms) 

FROM (*) 1 to (-) _ 

208 

270 

146 

243 

110 

Chassis 

132 

<0.5 

<0.5 

<0.5 

113K40.SK 


3.2.3.3 Insulation Resistance. The insulation resistance between pin 270 and the remaining 
assembly pins shall be not less than 100 megohms. 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to provide a phase shill of 180* *6* 
from pis 130 to pin 229, with pin 228 connected to pin 129, pin 128, 209 and 243 connected to 
pin 233, 28.040.5 vdc applied to pins 230 (♦) end 233 <-), and an 80041 ops, 0* phase voltage 
applied to pins 138 (HI) and 244 (Lo) sufficient to produoe 71.043. 5 nv rns at pin 229. 
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4.2.3 Continuity and DC Resistance. The continuity and dc resistance shall be as specified in 
Table V when measured in accordance with method 307 of Standard MIL-STD-202. Method 303 
of Standard MIL-STD-202 shall be used when measuring continuity to ground. To assure a good 
electrical connection, the anodizing may be penetrated. 

4.2.4 Insulation Resistance. The insulation resistance between the remaining assembly pins 
and pin 270 shall be as specified in 3.2.3.2 when measured in accordance with method 302 of 
Standard MIL-STD-202. The megohm meter used shall have an output voltage of 225±75 vdc, 
limited to a short circuit current of 6 microamps. 

4.2.5 Ladder Network. The ladder network test requirements soall be as specified in 4 2 5 1 
and 4.2.5.2. 

4.2.5.1 Ladder Amplifier. The ladder amplifier test shall consist of the following conditions 
and requirements. 

4.2.5.1.1 Gain and Phase. With a supply voltage of 28.OiO. 5 vdc applied to pins 168 (+) and 
264 (-), and 2.50±0.05V rms, 800±8 cps, 0° phase applied to each set of Input pins specified in 
Table I, the corresponding gain and phase measured at pin 263 (Hi) and 264 (Lo) shall be as 
specified hereiu. 

4.2.5.1.2 Gain Linearity. With the conditions of 4.2.5.1.1 established except ac inputs of 

1.50±0.05V, 3.50±0.05V, and 5.0*0. IV substituted for the 2.50*0.05V, and supply voltages of 
32.0i€.5 vdc, 28.OiO.5 vdc, and 24.OiO.5 vdc, the gain in each case snail be within 0.05 percent 

of the gain obtained during 4.2.5.1.1 for the set of input pins indicated by the asterisk in 
Table I. 

4.2.5.2 Ladder Bit Gain Ratios. With the conditions specified in 4.2.5.2. a through 4.2.5.2.g 
established, the ladder bit gain ratios shall be as specified in Table II at the output pins specified 
therein. With the condition specified in 4 0 2.5.2.h established, all outputs snail decrease to 
less than 1.0 mv rms. With the conditions in 4.2.5.2. a through 4.2.5.2.g established for 
supply voltages of 32.0*0.5 vdc and 24.0*0.5 vdc, the ladder bit gain ratios shall be within the 
tolerance specified in Table II from the gain ratios measured at 28 vdc for items indicated by 
the asterisks in that table. 

t 

a. Pins 255 and 261 connected to pin 168. 

b. Pin 162 connected to pin 157. 

c. Pins 260, 171, 262, 256, and 251 connected to pin 2G4. 

d. A 28.OiO.5 vdc supply voltage applied to pins 168 ff) and 264 (-). 

e. 2.50±0.05V rms, 800i8 cps signal applied to pins 166 (Hi) (through a variable resistor) 
and 171 (Lo). 
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ALCOHOL PRIOR TO ENCAPSULATION 

20. EXCEPT POR MODULE MOUNTING SURFaC E, PAINT ALL SURFACES PER ND 1002279 

USING 1010992 PRIMER AND 1008809-4 PAINT. CONNECTOR PIN-BLADES AND 
INSULATORS TO BE FREE OF PAINT 

21. MARK .060/.080 HIGH WHITE CHARACTERS PER ND 1002019 AND NC 1002122 , TYPE H 
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3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO GIC 
Drawing 2007238 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight. The weight of the assembly shall be 0. 75 pounds maximum. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 Continuity and DC Resistance. The continuity and DC resistance shall be as 
specified in Table V. 

• TABLE V 

« 

% 

CONTINUITY AND DC RESISTANCE 



3.2.3.2 Insulation Resistance. The insulation resistance between pin 270 and the remaining 
assembly pins shall be not less than 100 megohms. 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to provide a phase shift of 180* *ff* 
from pin 130 to pin 229, with pin 228 connected u> pin 129, pin 126, 209 and 243 connected to 

pin 233, 28.040.5 vdc applied to pins 230 (♦) and 233 <-), and an 80041 ope, 0* phase voltage 
applied to pins 138 (Hi) and 244 (Lo) sufficient to produce 71.043.5 mr rrae at pin 229. 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25* *10*C 

b. Relative Humidify: 90% max 

c. Barometric Pressure: 28 to 32 inches of Hg 

* 

4.1.1.2 Test Power. The following test power is required for testing the assembly. 

a. 4.040.2 vdc 

b. 28*4 vdc 

c. 0 to 28V rms *1 percent, 800*8 cps sine wave 

4.1.2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.2 TESTS 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO GliC Drawing 2007238. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings. 

4.2.2 Workmanship-Vibration. With the conditions listed below established, the ac output 
at pin 229 shall be equal to or less than 1.6V rms total, 800*8 cps, 0° phase, containing 
less than A. 5V rms of quadrature, and a continuous pulse train shall be present at pin 202 

and pin 203 having a peak to peak amplitude of 2. (fctfb 0V into todi 5K ioactat a-rate equal to the input 
frequency. (Hiring the vtbratlpn, any discontinuity of the two pulse trains or an out of tolerance 
condition of the ac output which exists for a time'period greater than 1 millisecond; shall constitute 
a failure. 
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NOTES: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D- 70327 

2. WELD PER NDI0C2005 

1 UNLESS OTHERWISE SPECIFIED, ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002069 

4 . ENCAPSULATE PER ND1002002. REMOVE FLASHING 

5. AR DENOTES AS REQUIRED 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. 4- DENOTES POSITIVE SIDE OF CAPACITOR 

9. BLACK DOT AND SINGLE SOLID LEADS INDICATES UPPER LEVEL WIRING 

IQ WHITE DOT AND SINGlE CCTTED LEADS INDICATES LOWER LEVEL WIRING 

11. STAKE FINO NO. 12 THRU FIND NO. 21 & FIND NO.23 THRU FIND NO.95 AND FINO NO. 4 & 96 TO 
FIND NO I PER ND1002009 METHOD J 

12. MARK .10/08 HIGH WHITE CHARACTERS PER NDI0020I9 AND NDI002I22, TYPE It, CLASS 2 
ANO SERIALIZE PER NDI002023 USING INK 1006271-1 

13. MARK .26/24 HIGH WHITE CHARACTERS PER N0I0020I9 AND NDI002I22 TYPE II , CLASS 2 
USING INK 1006271-I 

14 . SELECT C22 PER APPLICABLE PS FROM APPROPRIATE CHART. SELECTIVE 
ELECTRICAL components 

15. MOUNTING TORQUE FOR FIND NO. 97 TO BE 15-20 INCH OUNCES 

16. TRIM UNUSED LEADS OF FIND N0.I3 AND IG .0IO/.030 FROM CASE. 

17. BOND FIND NO.99 TO FIND NO.LAND FIN'D HO. 100 TO FIND N0 3Z PER NDI002004 TYPE I 

18. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET ALL 
THE REQUIREMENTS OF RS. 2007238 

19. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

20. EXCEPT FOR MODULE MOUNTING SURFACE, PAINT ALL SURFACES PER ND 1002279 
USING 1010992 PRIMER AND 1008809-4 PAINT. CONNECTOR PIN-BLADES AND 
INSULATORS TO BE FREE OF PAINT 

21. MARK .060/.080 HIGH WHITE CHARACTERS PER ND 1002019 AND ND 1002122 , TYPE n 
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3 . 1 . 3 .1.2 Ladder Bit Gain Ratios. The gain ratios of the ladder bits shall be as specified in 
Table II with the ladder amplifier adjusted for a gain of 1.0040.01 percent and an input of 

2.5V rms, 800*8 cps=. 

TABLE II 


LADDER BIT GAIN RATIO 



3.1.3.2 Main Summing Amplifier. The main summing amplifier characteristics shall consist 
of the requirements specified in 3.1.3.42.1 and 3* 1. 3.2.2. 

3.1.3.2.1 Gain and Phase. The gain and phase of the main summing amplifier shall be as 
specified in Table ID with 2.5V rms, 800*8 cps applied to the input pins. 

TABLE III 

MAIN SUMMING AMPLIFIER GAIN AND PHASE 
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4.2. 7.1 OSS Configuration Gain and Phase. With pin 126, 209, and 243 connected to pin 233, 
a supply voltage of 28.0±0.5 vdc applied to pins 230 (+) and 233 (-), and O.OliO.OOlV rms, 

800±1 cps, 0* phase applied to pins 138 (Hi) and 244 (Lo), the gain and phase between pins 130 
and 229 shall be 15±10%, 180* ±10°. 

4.2. 7.2 ISS Configuration Gain and Phase. With the conditions of 4.2.7.1 established and pin 
228 connected to pin 129, the gain and phase between pins 130 and 229 shall be 7.5±10%, 180° ±10*. 

4.2.7.3 Saturation. With the conditions of 4.2.7.1 established, gradually increase the 800 cps 
voltage at pin 138 until saturation occurs at pin 229. The output voltage at pin 229 shall be 
>4.0V p-p at this time. With this test repeated for supply voltages of 32.0±0.5 vdc and 
24.0±0.5 vdc, the output voltage shall be as specified. 

4.2.8 Schmitt Triggers. The schmitt trigger test reqii rements shall be as specified in 

4.2.8.1 and 4.2.8.2. 

4.2.8.1 Fine Ternary Schmitt. With pins 209, 126, 233, and 201 connected to pin 243, and 
pin 228 connected to pin 129 and a supply voltage of 28.0±0.5 vdc applied to pins 230 (+) and 

243 (-), a slowly increasing 800±8 cps sine wave signal shall be applied to pins 138 (Hi) and 

244 (Lo) until a steady continuous pulse train is observed at pins 202 (Hi) and 201 (Lo) with a 
1.5K ohm ±5 percent load. The pulse train shall be 2±1V p-p, positive going, having a rate 
equal to the input frequency, and in phase with the voltage at pin 235* The voltage at pins 
235 (Hi) and 229 (Hi) shall be 71±8 mv rms, 800±8 cps. With this test repeated with supply 
voltages of 32.0±0.5 vdc and 24.0±0.5 vdc, the same test requirements shall be satisfied. 


NOTE: A dc level will also be present at pin 229. 

There is an internal series 20K12 resistor at pin 235. 

4.2.8.2 High Ternary Schmitt. With pins 209, 126, 233, and 101 connected to pin 243, and a 
supply voltage of 28.0±0.5 vdc applied to pins 230 (+) and 243 (-), a slowly increasing 800±8 cps 
sine wave signal shall be applied to pins 138 (Hi) and 244 (Lo) until a steady continuous pulse 
tr ain is observed at pins 203 (Hi) and 101 (Lo) with a 1.5K ohm ±5 percent load. The pulse 
train shall be 2±1V p-p, positive going, having a rate equal to the input frequency, and in 
phase with the voltage at pin 235. The voltage at pins 235 (Hi) and 229 (Hi) shall be 1.2:M). 2V 
rms, 800±8 cps. With this test repeated for supply voltages of 32.0±0.5 vdc and 24.0±0.5 
vdc the same test requirements shall be satisfied. 

NOTE: A dc level will also be present at pin 229. 

There is an internal series resistor at pin 235. 

4.2.9 Quadrature Rejection Network. The quadrature rejection network test requirements 
shall be as specified in 4.2.9.1 and 4.2.9.2. 
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4.2. 3 Continuity and DC Resistance. The continuity and dc resistance shall be as specified in 
Table V when measured in accordance with method 307 of Standard MIL-STD-202. Method 303 

of Standard MIL-STD-202 shall be used when measuring continuity to ground. To assure a good 
electrical connection, the anodizing may be penetrated. 

4.2.4 Insulation Resistance. The insulation resistance between the remaining assembly pins 
an pin 270 shall be as specified in 3.2.3.2 when measured in accordance with method 302 of 
Standard MIL-STD-202. The megohmmeter used shall have an output voltage of 225±75 vdc 
limited to a short circuit current of 6 microamps. * 

4 h a Ladder Network - The ladder network test requirements snail be as specified in 4.2.5.1 
ana 4 V 2 # 5«2 # 


ana requirements. 

^ V 5 - 11 _, Gain ® nd phase - Witha supply voltage of 28.0*0.5 vdc applied to pins 168 (+) and 

" t 2.50*0.05V rms, 800*8 cps. O’ phase applied to each set of input pins specified in 

Table I, the corresponding gain and phase measured at pin 263 (Hi) and 264 (Lo> shall be as 
specified herein. 


?'’ :L Galn L,neartt y- With ‘ h e conditions of 4.2.5.1.1 established except ac inputs of 

, 1 ; 5 »«!- 05V . 3.50*0.05V, and 5.040.1V substituted for the 2.50±0.05V, and supply voltages of 

32 0*0.5 vdc, 28.0*0.5 vdc. and 24.0*0.5 vdc, the gain in each case shall be within 0.05 percent 

of the gain obtained during 4.2.5.1.1 for the set of input pins indicated by the asterisk in 
Table I. 


established, the ladder bit gain ratios shall be as specified in Table Hat the output pins specified 
therein, and the dc level shall not exceed 0.5 vdc. With the conditions specified in 4.2.5.2. h 
established, all outputs shall decrease to less than 1.0 mv rms. With the conditions in 4. 2.5.2. a 
through 4.2.5.2. g established for supply voltages of 32.0±0.5 vdc and 24. Q±0. & vdc, the ladder bi 
gain ratios shall be within the tolerance specified in Table U from the gain ratios measured at 
28 vdc for items indicated by the asterisks in that table. 


a. Pins 255 and 261 connected to pin 168. 

b. Pin 162 connected to pin 157. 

« • 

c. Pins 260, 171, 262, 256, and 251 connected to pin 264. 

d. A 28.0±0.5 vdc supply voltage applied to pins 168 {+) and 264 (-). 

e. 2.50*0 05V rms, 800*8 cps signal applied to pins 166 (HI) (through a variable resistor) 

flnn 171 /T a\ 9 
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3.2 PRODUCT CONFIGURATION 


aB8embly ShaU ta •««**»• with APOLLO GAG 
urawlng 2007238 and all drawings and engineering data referenced thereon. 

3.2.2 Maximum Weight, ‘r* ,<;nt ^ f l0 1/ .., .U 0 : 7 ; pounjlr meiimna. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 


3.2.3.1 Continuity and DC Resistance, 
specified in Table V. 


The continuity and DC resistance shall be 


as 


TABLE V 

CONTINUITY AND DC RESISTANCE 



FROM (+ 



244 

208 

270 

145 


243 

110 

Chassis 

132 


RESISTANCE (Ohms) 


<0.5 

<0.5 

<0.5 

113K40.5K 


« 2 8 ;mb,v^^i R r l L te r Ce * J* 1?a,,lat ‘ on resistance between pin 270 and the remaining 
assembly pins shall be not less than 100 megohms. ™ 

% 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to provide a phase shift of 180* 

plHas 28 0M P fv^ a ’M? 0 , 0nnected to P ta 12 »* P*“ 126, 209 and 243 connected to 
« i«S ’* 28 '.° W ' 5 ^ a PP lled P^ 230 (+) and 233 (-), and an 800U cps, 0* ph°°f voltaae 
applied to pins 138 (HI) and 244 (Lo) sufficient to produce 71. 0*3.5 m,;r^ at pb^ 9 ^ 
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3 . 1 . 3 . 1.2 Ladder Bit Gain Ratio*. The gain ratio* of the ladder bits ehall be an specified in 
Table n with the ladder amplifier adjusted for a gain of 1.00*0.01 percent and an Input of 
2. iV rms, 800*8 ope. 


TABLSII 

LADDER BIT GAIN RATIO 


1 SWITCH 

OUTPU 

T PINS 

A GAIN RATIO 

SUPPLY VOLTAGE 
STABILITY 

No. 

Pin 

Hi 

Lo 

Dll 

163 

184 

280 

0.393530*0.13% 

e 

Dll 

165 

168 

280 

9.198887*#. 11% 


D17 

165 

265 

280 

0.097887*#. 26% 


Dll 

164 

180 

260 

0.048672*#. 26% 


D18 

168 

159 

280 

0.024337*#. 26% 

e 


3.1.3.2 Main Summing Amplifier. The main summing amplifier characteristics shall consist 
ef the requirements specified tn 8.1.3.2.1 and 3.1.3.2.2. 


3.1.3.2.1 Gain and Phase. The gain and phase of the main summing amplifier shall be 
specified in Table in with 2. SV rms, 800*8 cps applied to the input pins. 


♦ 


TABLE IQ 

MAIN SUMMING AMPLIFIER GAIN AND PHASE 


4.0*0.2 VDC 
APWj JED TO 




D-20 

D-21 

D-22 


INPUT PINS 


Hi 


Lo 


GAIN 


PHASE 


GAIN 
LINEARITY 


died . 


133 

244 

0.196000*0.05% 

— 

180 

• *2* 

m 



134 

i 

0.555277*0.05% 


1 




137 

9 


0.831054*0.05% 

/ 





136 



0.980192*0.95% 



e 



138 



0.980192*0.05% 






139 



0.831054*0.05% 






140 



0.555277*0.05% 



e 



141 



0.195000*0.05% 






142 



0.199100*0.05% 






143 



0.199100*0.05% 






148 



0.102390*5% 






149 



0.102390*5% 






145 



0.249875*0.05% 


* 

• 



144 



0.249875*0.05% 






135 

\ 
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0.249875*0.15% 

> 

1 




147 
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0.249875*0.15% 

I 


died 


148 

244 

0.249875*0.15% 

180**2* 

* 

ISO, 153 

244 

167 

171 

0.003123*1% 

0* *3* 


152, 150 

244 

167 

171 

9 t 981586*1.5% 

0* *8* 


152, 153 

244 

167 

171 

0.000781*3% 

9**i0* 

0 , 
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SHOWN WITH FND NO.2 43 REMOVED 


.130 MAX TYP 
.065 MAX TYP 


130 MAX TYP SEE NOTE 9 
.065 MAX TYP SEE NOTE K> 
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TYPICAL INSTALLATION FOR 
Ql TO QI6 INCL., Q18, 31 AND 3a 


SECTION C-C 


SEE NOTE 17 
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INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MB.-D- 70327 
WELD PER NDI0C2005 

UNLESS OTHERWISE SPECIFIED, ALL WIRING SHALL BE IN ACCORDANCE WITH ND1002069 
ENCAPSULATE PER ND 1002002. REMOVE FLASHING 
AR DENOTES AS REQUIREO 
FT DENOTES FEED THRU 
K DENOTES CATHODE SIDE OF DIODE 
4- DENOTES POSITIVE SIDE OF CAPACITOR 

BLACK DOT AND SINGLE SOLID LEADS INDICATES UPPER LEVEL WIRING 
WHITE DOT AND SINGLE CCTTED LEADS INDICATES LOWER LEVEL WIRING 

STAKE FIND NO. 12 THRU FINO NO. 21 & FIND NO.23 THRU FNO NO.95 AND FIND NO. 4,96 AND 107 TO 
FINO NO. I PER NO 1002009 METHOD J. 

12. MARK .10/08 HIGH WHITE CHARACTERS PER N0I0020I9 ANO NDI002I22, TYPE H,CLASS 2 
AND SERIALIZE PER NDI002023 USING INK 1006271-1 

13. MARK .26/24 HIGH WHITE CHARACTERS PER NDI0020I9 ANO NDI002I22 TYPE II, CLASS 2 
USNG INK 1006271 — I 

14. SELECT C22 AND R88 PER APPLICABLE PS FROM APPROPRIATE CHART. SELECTIVE 
ELECTRICAL COMPONENTS 

15. MOUNTING TORQUE FOR FINO NO. 97 TO BE 15-20 INCH OUNCES 

16. TRIM UNUSED LEADS OF FIND NO.13,16 AND 107.0IC/.030 FROM CASE. 

17. BOND FIND NO. 99 TO FIND NO.I'«AND FIND NO. 100 TO FIND NO. 32 PER A/D/002004 TYPE! 

18. COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH ANO SHALL MEET ALL 
THE REQUIREMENTS OF RS.2007238 

19. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

20. EXCEPT FOR MODULE MOUNTING SURFACE, PAINT ALL SURFACES PER ND 1002279 

USING 1010992 PRIMER AND I008B09-4 PAINT. CONNECTOR PIN-BLAOES AND 
INSULATORS TO BE FREE OF PAINT 

21. MARK .060/.080 HIGH WHITE CHARACTERS PER NDI0020I9AN0 NO 1002122 ,TYPE n 
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SECTION B-B 

SHOWN WITH FIND NO. 2 8 3 REMOVED 

TYPICAL INSTALLATION FOR 
Q19,20,21,23,24 26, 27,28,29,30,34 AND 35 


SECTION A-A 

SHOWN WITH FIND NO.2 & 3 REMOVED 
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APOLLO GAC Speclflc&tion 
PS2007238 REV - T 


1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Main Summing Amplifier~and Quadrature Rejection 
Assembly, Part Numbers 2087238-011 and 2007238-021, 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
shall be the issue in effect ee the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO GAC 


ND1002214 


STANDARDS 


Military 


MIL-STD-202 . 


DRAWINGS 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment . 


Test Methods for Electronic and Electrical Component 
Parts 


APOLLO GAC 


2007238 


Main Summing Amplifier and Quadrature Rejection 
Aseembly 


(Copies of specific ati o ns, standards, drawings, bulletins, and pub 
suppliers In oounection with specific procurement functions should 
the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS, hi the event of a conflict between m 
following order of precedence shall apply. The contractor shall also notify 
Management of the ooafllot, 

a. The contract 

b. This specification 

•• Documents listed In this section 
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NOTES: 

1. INTERPRET DRAWING M ACCORDANCE WITH STANDARDS PRESCRIBED BY MK.-D-70327 

2. vvELD PER NDI0C2005 

3. UNLESS OTHERWISE SPECIFIED. ALL WIRING SHALL BE M ACCORDANCE WITH NO 1002069 

4. ENCAPSULATE PER NO 1002002. REMOVE FLASHMG 

5. AR DENOTES AS REQUIRED 

6. FT DENOTES FEED THRU 

7. K DENOTES CATHODE SIDE OF DIODE 

8. ■+> DENOTES POSITIVE SIDE OF CAPACITOR 

9- BLACK DOT AND SNGLE SOLID LEADS INDICATES UPPER LEVEL WIRING 
10 WHITE DOT AND SINGLE DOTTED LEADS INDICATES LOWER LEVEL WIRING 

11. STAKE FMD NO. 12 THRU FINO NO. 21 & FMD NO.23 THRU FMD N0.95 AND FMO NO.4,98,107AND 10870 
FINO NOlI PER NO 1002009 METHOD J. 

12. MARK .icy.08 HIGH WHITE CHARACTERS PER NO1002019 ANO NDI002I22, TYPE II, CLASS 2 
ANO SERIALIZE PER ND1002023 USING* INK 1006271 -I 

13. MARK .26/24 HIGH WHITE CHARACTERS PER NDI0020I9 ANO ND1002122 TYPE II, CLASS 2 
US MG INK 1006271 -I 

14. SELECT C22 AND R88 PER APPLICABLE PS FROM APPROPRIATE CHART. SELECTIVE 
ELECTRICAL COMPONENTS 

15. MOUNTING TORQUE FOR FIND NO. 97 TO BE 15-20 MCH OUNCES 

16. TRIM UNUSED LEADS OF FMD NO.13,16 AND 107.0IC/.030 FROM CASE. 

17. BOND FIND NO. 99 TO FMD NO. I AND FIND NO. 100TO FIND N0.32 OR 108 PER NO 1002004 TYPE I. 

18. COMPLETED ASSEMBLY SHALL BE TESTED M ACCORDANCE WITH ANO SHALL MEET ALL 
THE REQUIREMENTS OF RS.2007238 

19. CLEAN MODULE 6HERE POSSIBLE BY DEGREASING WITH ISOPROPYL 
ALCOHOL PRIOR TO ENCAPSULATION 

. 20. EXCEPT FOR MOOULE MOUNTING SURFACE, PAINT ALL SURFACES PER NO 1002279 

USING 1010992 PRIMER ANO 1008609*4 PAINT. CONNECTOR PIN-BLADES ANO - 
INSULATORS TO BE FREE OF PAINT 

1*.MARK .060/.060 HI6M WHITE CHARACTERS PER NO 10020.19 ANO NO 1002122 , TYPE U 
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< 

1. SCOPE 

1*1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Main Summing Amplifier nnd Quadrature Rejection 
Assembly, Part Numbers 2A0T23A-OU,-021, -031, -=041, -0M, and-061. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified. Military Standards and Specifications 
shall be the issue in effect en the date of request for proposal or invitation to bid. 

SPECIFICATIONS 
APOLLO GAC 

NDl002214 General Specification for Preservation, Packaging, 

Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 


STANDARDS 

Military 

MIL-8TD-202 y Test Methods for Electronic and Electrical Component 

Parte 

’V 

DRAWINGS 

APOLLO GAC 

2007238 Main Summing Amplifier and Quadrature Rejection 

Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from 
the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS, hi the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identifica¬ 
tion and acceptance of the Main Summing Amplifier and Quadrature Rejection Assembly, Part 
Numbers 2007238-011, -021, -031, -041, -051, and -061. 

1.2 CLASSIFICATION. The test requirements for the assembly shall be classified as follows. 
Unless identified by the respective type, all requirements are applicable to all types. 

Type I. The test requirements for Part Numbers 2007238-011, -021, -031, and -041 
shall be designated as Type 1. 

Type n. The test requirements for Part Numbers 2007238-051 and -061 shall be 
designated as Type n and so identified in this specification. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the ex¬ 
tent specified herein. Unless otherwise specified, Military Standards and Specifications shall 
be the issue in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 


APOLLO G6C 
ND1002214 


STANDARDS 

Military 

MIL-STD-202 

DRAWINGS 

APOLLO G4C 
2007238 


General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub- 
assemblies, Parts and Associated Ground Support 
Equipment 


Test Methods for Electronic and Electrical Component 
Parts 


Main Summing Amplifier and Quadrature Rejection 
Assembly 


(Copies of specifications, standards, drawings, bulletins, and publications required by suppliers 
in connection with specific procurement functions should be obtained from the procuring activity 
or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

c. Documents listed in this section 
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3.1.3.1.2 Ladder Bit Gaia Ratios. The gain ratios of the ladder hits shall bs as specified In 
Table Q with the ladder amplifier adjusted for a gain of 1.00*0.01 percent and an input of 
2.5V rms, 800*8 ops. 


TABLB II 

LADDER BIT GAIN RATIO 


[ SWITCH 

OUTPUT PINS 

' GAIN RATIO 

SUPPLY VOLTAGE 
STABILITY 

No. 

Pin 

Hi 

Lo 

Dli 

163 

164 

260 

0.393530*8.18% 

e 

D16 

155 

158 

260 

6. 196837*#. 13% 


D17 

165 

265 

260 

0.097687*#. 38% 


D18 

154 

160 

260 

0.048672*#. 26% 


D19 

156 

159 

260 

0.024337*#. 26% 

e 


2.1.3.2 Main Summing Amplifier. The main summing amplifier characteristics ahajl coni 1st 
ef the requirements specified in 3.1.3.2.1 and 3.1.3.2.2. 


3.1.3.2.1 Gain and Phase. The gain and phase of the main summing amplifier shall be as 
specified in Table in with 2.5V rms, 800*8 ops applied to the input pins. 


TABLE m 

MAIN SUMMING AMPLIFIER GAIN AND PHASE 


4.0*0.2 VDC 

APPLIED TO 

INPUT PINS 

GAIN 

PHASE 

I Hi I Lo 

Hi I Lo 

► 



Y 

Not Applied 
D-20 150, 153 

D-21 152, 150 

D-22 152, 153 


244 

244 

244 


133 

134 

137 
136 

138 

139 

140 

141 

142 

143 

148 

149 

145 

144 

135 
147 

146 
167 
167 
167 


244 

171 

171 

171 


0.195000*0.05% 
0.665277*0.05% 
0.831054*0.05% 
0.980192*0.05% 
0.980192*0.05% 
0.831054*0.05% 
0.655277*0.05% 
0.195000*0.05% 
0.199120*0.05% 
0.199120*0.06% 
0.102390*5% 

0.102390*5% 

0.249875*0.05% 

0.249875*0.05% 

0.249875*0.15% 

0.249875*0.15% 

0.249875*0.15% 

0.003123*1% 

8,001566*1.5% 

••#00788*3% 


180**2* 

A 


t 


180* *2* 

0* *3* 

0 * * 6 * 

1 * * 10 * 


GAIN 

LINEARITY 
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* 

f. The variable resistor adjusted until the ladder amplifier has a gain of 1.000040.01 
percent from the input of the variable resistor to pin 263. 

g. With the switches specified in Table n enabled sequentially with the application of a 
ground to the pin specified and maintaining all other switches in a disabled condition 
with the application of 4.0±0.2 vdc. 

h. 4.040.2 vdc applied to pins 163 (+), 155 (+), 165 (+), 154 (+), 156 (+) and 251 (-). 

4. 2.6 Main Summing Amplifier. The main summing amplifier test requirements shall be 
as specified in 4. 2.6.1 and 4. 2.6.2. 

4.2.6.1 Gain and Phase 

4. 2.6. 1.1 Gain and Phase,Type I. With the conditions specified in 4.2. 6. 1. a through 4.2. 6. l.g 
established, the gain and phase at pin 130 shall be as specified in Table in. With the conditions 
specified in 4.2.6.1.f and 4.2. 6. l.g replaced by 4.2.6.1.h and 4.2.6.1.J the output at pin 130 
shall decrease to less than 1.0 mv rms. 

a. Pins 230 and 252 connected to pin 168. 

b. Pins 243, 250, and 251 connected to pins 264 and 233. 

c. Pin 151 connected to pin 162. 

d. Pin 171 connected to pin 244. 

e. A 28.040.5 vdc supply voltage applied to pins 168 (+) and 264 (-). 

f. 2.5040.05V rms, 80048 cps, 0* pha*'* applied sequentially to the input pins specified 
in Table m. 

g. 4.040.2 vdc applied to the switches as required in Table m. 

h. 5.00±0.05V rms, 80048 cps applied to pins 167 (Hi) and 171 (Lo). 

j. 4.040.2 vdc applied to pins 152 (+), 153 (+), 150 (+), and 251 (-). 

4.2.6.1.2 Gain and Phase.Type n. The requirements of this test shall be identical to 4.2.6.1.1 
except 4.2.6.1.1. b pin 233, shall not be connected. 

4. 2.6.2’ Gain Linearity. With the condition of 4. 2.6.1.1 for Type I, or 4. 2.6.1.2 for Type II 
established except ac inputs of 1.5040.05V, 3.5040.05V, and 5.040. IV substituted for the 2.5040.05V 
in 4.2.6. l.f, and supply voltages of 32.040.5 vdc, 28.040.5 vdc, and 24.040.5 vdc respectively, 
the gain in each case shall be within 0.05 percent of the gains obtained during 4. 2.6.1 for the 
sets of input pins indicated by the asterisks in Table m except for switch D-22 where the gain 
shall again be the same as specified in Table m. 

* 4.2.7 Error Amplifier. The error amplifier test requirements shall be as specified in 
4.2.7.1 and 4.2.7.2. 
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1. SCOPE 


1.1 PURPOSE. This specification establishes the detail requirements for complete 
Identification and acceptance of the Main Summing A»fAif l>r.tnd ^ladrature RejectU 
Assembly, Part Number 2007238-011. 


2. APPLICABLE DOCUMENTS 
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(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions snould be obtained from 
the procuring activity or as directed by the contracting officer.) 

2.2 CONFLICTING REQUIREMENTS, fo the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 

b. This specification 

o. Documents listed in tills section 
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3.1.3.2.2 Gain Linearity. The gain of the main summing amplifier shall be within SO. 05 

percent of the gains of* tinert for the Items indicated by the asterisks in Table JILwllfe. Isputs 
of 1.0, 3.5, and 5.0V rms, 800*8 ops. 

3.1.3.3 Error Amplifier. The error amplifier characteristics shall consist of tbs requirements 
specified in 3.1.3.3.1 and 3.1.3.3.2. 

3.1.3.3.1 Phase Shift. The phase shift of the error amplifier shall be 180* *6* . 

•'5 

3.1.3.3.2 Gain. The gain characteristics shall be as fellows; 

j 

3.1.3.3.2.1 ISS Configuration. The gain shall be 7.50*0.75 with the error amplifier 
connected for ISS operation. 

3.1.3.3.2.2 OSS Configuration. The gain shall be 15.0*1.5 with the error amplifier 
connected for OSS operation. 

3.1.3.3.2.3 Saturation. The error amplifier shall not be saturated until the output voltage 
exceeds 4.0V pp. 


3.1.3.4 Schmitt Triggers. The schmitt trigger 
specified in 3.1.3.4.1 and 3.1.3.4.2. 




11 


shall consist of the requirements 


3.1.3.4.1 Fine Ternary Schmitt. The fine ternary schmitt shall be capable of providing a 
positive going hfclV pp pulse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 71*8 mv rms, 800*8 ops. 

3.1.3.4.2 High Ternary Schmitt. The high ternary schmitt shall be capable of providing a 
positive going 2*1 V pp ptuse train into a 1.5K ohm load at a rate equal to the input frequency, 
with an input of 1.2*0.2V rms, 800*8 cps. 

3.1.3.5 Quadrature Rejection. The quadrature rejection characteristics shall consist of the 
requirements specified in 3.1.3.5.1 and 3.1.3.5.2. 

3.1.3.5.1 Cosine (0 - Y ) Reference. The output of the cosine (6 - Y) reference shall be 
2.2*0.3V rms, 800*8 cps, -88* *1* phase angle with an Iqput of 4.2*0. IV rms, 800*8 cps, 

0* phase angle. 

i 

3.1.3.5.2 Quadrature Network. The quadrature network shall have the capability of reducing 
the quadrature output of the main summing amplifier as specified in Table IV. 

TABLE IV 


UPEN LOOP 
IN PHASE T 

1 mv 
1.6 mv 
2.5 mv 
5 mv 


Elms Voltage) 
QUADRATURE" 

15 mv *1 mv 
35 mv *1 mv 
70 mv *2 mv 
135 mv *ft 4hV 


QUADRATURE NETWORK LOOP VOLTAGES 

% 

ge) 1 j OPEN LOOP TEST POINT I CLOSED LOOP (Rms Voltage) 


glms^oltagej 

130*20 mv 
310*30 mv 
620*40 mv 
1.2*0.2V 


IN PHASE 1 QUADRATURE 


<3 mv 
<5 mv 

57 mv 
110 mv 


15 mv 
<8 mv 

17 mv 

18 mv 
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f,S PRODUCT CONFIGURATION 

■ f •*» 

$.2.1 Drawings. Tbs configuration of the assembly shall bs in accordance with APOLLO OIC 
Drawing 2007238 and all drawings sad engineering data referenced thereon* 

8.2.2 Maxim ana Weight. The weight ef the assembly shall bs 01484 panada maximum. 

3.2.8 Standards of Manufacturing, Mswifirturing Process and Production 


3.2.3.1 Continuity and DC Resistance. The continuity and DC resistance ehall be as 
specified in Table V. 

* * * 

TABLE V 

w* * 

CONTINUITY AND DC RESISTANCE 


| PINS 


FROM (+) 


244 

243 

<0.8 

208 

110 

<0.8 

270 

Chassis 

<0.8 

148 

132 

113K40.SK 


3.2.3.2 Insulation Resistance. The insulation resistance be tw ee n pin 270 and the remaining 
assembly pins shall be not less than 100 megohms. 

3.2.3.3 Capacitor Selection. Capacitor C22 shall be selected to proride a phase shift of 180* 48* 
from pin 130 to pin 229, with pin 228 connected to pin 129, pin 128, 209 and 243 connected to 

pin 233, 28.040.5 rdc applied to pins 230 (+) and 233 (*), and an 80048 ope, 0* phase roltage 
applied to pins 138 (Hi) and 244 (Lo) sufficient to produoe 71 mr rms at pin 229. 
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4. QUALITY ASSURANCE PROVISIONB 

4.1 GENERAL. The contractor responsible for tbs manufacture of the aaeembly shall 
be responsible for the aocompliBhment of each test repaired herein. 

* * 

4.1.1 Test Conditions 

4.1.1.1 Environmental. Unleee otherwise specified, the assemblies shall be tented under 
the following ambient oonditione: 

a. Temperature: 25* *10*C 

b. Relative Humidity: 90% max 

o. Barometric Preeeure: 28 to 32 inohee of Hg 

4.1.1.2 Test Power. The followii« test power is required for testing the assembly. 

a. 4.040.2 vdo « 

b. 28*4 vdc 

c. 0 to 28V rms 41 percent, 800*6 cps sine wave 

4.1.2 Nonconforming Units. Failure of the unit to pass any examination et test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the oognisant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal appl i ca t ion 
by the contractor to the eegnizaif 3<ASA representative. 

4.2 TESTS 

4.2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the nequiremeats of APOLLO GhC Drawing 2007238. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings. 

* 

4.2.2 Workmanship-Vibration. With the conditions listed below established, the ac output 
at pin 229 shall be equal to or less than 1.8V rms total, 800*8 ops, 0* phase, eort ta ihiw g 
less than o. 12V rms of quadrature, and a continuous pulse train shall be present at pin 202 
end pin 208 having a peak amplitude of 4.6*1.6V at a rate equal to the input frequency. During 
the vibration, any discontinuity of the two pulse trains or an out of tolerance condition of the 
ac output which exists for a time period greater than 1 mill i se co nd, .shall constitute a failure. 
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1* 2 ' 3 Cortlwtoy and DC Resistance. The continuity and do resistance shall be as specified in 
Table V when measured in accordance with method 307 of Standard MIL-8TD-202. Method 
of Standard MIL-STD-202 shall be u** wh«, m.Mmrln, continuity to ground. S Zd 

electrical connection, the anodising may be penetrated. * 

\ 

4 *j‘ 4 I “ ula ^ 10 ® Reslstan oe* Th ® isolation resistance between the remaining assembly pins 

* a * 8p ® clfled 1x13 ' 2 * 3 ' 2 wben measured in accordance with method 302 of 

Standard MIL-STD-202. The megohmmeter used shall hare an output voltage of 225*7* vdo 
limited to a short circuit current of 6 mlcroemps. ' 

4 *J?' 5 o L ! d f 0r n&tw0Tk * The tadd * r network test requirements shall be as specified in 4.2.5.1 

ftHd4e2e5 # 2e 


^ reiire»^ ^ am & w * T shall consist of the fbllowii* conditions 

* 

W “ h » ▼°*‘»»» «<2*.0*0.5TCle«ppltad topln. 188 (♦) and 
^ -v *00** op., 0* phase applied to each Mt of Input pin. specified tn 

««WMp0Bdtaf gain ud plUM MMNf at pin 242 <Hi) and 244 (Lot shall be as 

iptoUlM lifiiii 

4.2.4.1.2 Oslo Ltoeertty. With tho oeadtttons of 4. 2. 5.1.1 established ao.pt ao touts of 

TlL ‘•® 4 ®* 1V a«*>atttutod tor th. 2.5M0.08V, and supply .oltaps of 
32.0* 0. 5 Tdo, M.0ao.8 1 d c. : aad34.( W) .6 ydo ^ m gatarta .to r mrn NuUbectohto 4.05patent 

“obtain ^»ln**^«.l^ *arth. sM-dl todtldaetodlaatod by tbs asteriskUM.it- 


* awaa r “ ua “ «*«ns. With the conditions specified in 4.2.5.2.a throurh 4 2 ft s » 
e^lUhe^^ Udder bit gain ratios shaU be as specified in Table Rat the ort^pinl speciliLd 

ttoreln. With the condltton ap«>lfied to 4.2.5.2. h established, all output. i-uUl d^a^tTl^r 

than 1.0 mvrma. With tho condition, to 4.2.5.2.S through 4.2.5.2.g established for anpply 

r^r !? **• ®*°* 5 rto and 24.0M.B vdo, tha ladder bit gala ratio, shall again be as ipeclfled 
in Table ll.for the items indioated by the asterisks in that »aH t. 

a. Pins SSI and 251 connected to pin 168. 

b. Pin 162 connected to pin 157. 

o. Pins 260, 171, 262, 256 and 251 connected to pin 264. 

d. A 28.0*0.5 vdc supply voltage applied to pins 168 (+) and 264 (-). 

A 

8 ®°* 8 0P “ ,lgnal *« ,ltod to P*“ 1M («) (through a variable resistor) 













APOLLO GAC Specification 
PS2007238 REV- 


f. The variable resistor adjusted until the ladder amplifier haa a gain of 1.0000*0.01 
percent from the input of the variable zee liter to pin 268* 

g. With the switches specified in Table II enahled sequentially with the application of a 
ground to the pin specified and maintaining all other switches in a di sab l ed condition with 
the application of 4.040.2 vdc. 

h. 4.0*0.2 vdc applied to pins 163 {♦), 156 (+), 165 {♦), 154 (+), 156 (♦) and 251 (-)• 

4.2.6 Main Summing Amplifier. The main summing amplifier test requirements shall be as 
specified in 4.2.6.1 and 4.2.6.2. 

4.2.6.1 Gain and Phase. With the conditions specified in 4.2.6.1. a through 4.2.6.1. g established, 
tbs gain and phase at pin 180 shall be as specified in Table IIL With the conditions specified in 

4.2.6.1.f and 4.2.6.1.g replaced by 4.2.6.1.h and 4.2. 6.1.|l tbs output at phi 180 shhltldeoMMlMO 

to less than 1.0 mv rms. 

*• . ,i *% 

a. Pins 230 and 252 connected to pin 166* 

• ... *. * 

b. Pins 243, 250, and 251 connected topfcM?M4 and 233. 
o. Pin 151 connected to pin 162. 

5 f * 

d. Pin 171 connected to pin 244. ' 

e. A 28.0*0.5 vdc supply voltage applied to pins 168 (♦) and 264 (-). 

f. 2.50*0.05V rms, 800*8 ops, 0* phase applied sequentially to tbs input pins specified 
in Table DL 

g. 4.0*0.2 vdc applied to tbs switches as required in Table IIL 

h. 5.00*0.05V rms, 800*8 ops applied to pins 167 (Hi) and 171 (Lo), 

J. 4.0*0.2 vdc applied to pins 152(f), 153 (*), 150 (*), and 251 (-). 

4.2.6.2 Gain Linearity. With the conditiom of 4.2.6.1 established except ao inputs of 1.00*0.05V, 
3.50*0.05V, and 5.0*0. IV substituted for the 2.50*0.05V In 4.2.6.1.1 and supply voltages of 
32.0*0.5 vdc, 28.0*0.5 vdc, and 24.0*0.5 vdc respectively, tbs gain in each case shall be within 

0 on pm mult of tlm gslisiiNiil n eiliiiil i^ 4till 1 for the sots nf input pins iniiirstird * 7 1 1 ^ 
asterisks in Table HI. 

4.2.7 Error Amplifier, The error amplifier test requirements shall be as specified in 4.2.7.1 
and 4.2.7.2. 
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4.2.7.1 OSS Configuration Gain and Phase. With pin 126, 206 and 24S connected to pin 233, 
a supply voltage of 28.0*0.6 vdc applied to pins 230 ( + ) and 233 (-), and 0.01*0.001V rms, 

800*8 cps, O’ phase applied to pins 138 (Hi) and 244 (Lo), the gain and phase between pins 130 

and 229 shall be 15*10%, 180* *5* . 

4.2.7.2 B8S Configuration Gain and Phase. With the conditions of 4.2.7.1 established and pin 
228 connected to pin 129, the gain and phase between pins 130 and 229 shall be 7.5*10%, 180* *6 . 

4.2.7.3 Saturation. With the conditions of 4.2.7.1 established, gradually increase the 800 ope 
voltage at pin 138 until saturation occurs at pin 229. The output voltage at pin 229 shall be 

>4.0V p-p at this time. With this test repeated for supply voltages of 32.0*0.5 vdo and 
24.0*0.5 vdo, the output voltage shall be as specified. 

4.2.8 Schmitt Triggers. The schmitt trigger test requirements shall be as specified in 
4.2.8.1 and 4.2.8.2. 

4.2.8.1 Pine Ternary Schmitt. With pins 209 , 126 , 333, and 201 connected to pin 248, and a 
supply voltage of 28.0*0.5 vdc applied to pins 230 (♦) and 243 B. » *<”*7 increasing 800*6 cps 
sine wave signal shall be applied to pins 138 (Hi) and 244 (Lo) until a steady continuous pulse 
train is observed at pins 202 (HI) and 201 (Lo) with a 1.5K ohm *5 peroent lead. The pulse 
train shall be 2*1V p-p, positive going, having a rate equal to the input frequency, and in phase 
with the voltage at pin 235. The voltage at pins 235 (Hi) and 229 (Hi) shall be 71*6 mv rms, 

800*8 cps. With this test repeated with supply voltages o€ 32.0*0.5 vdo and 24.0*0.6 vdc, the 

same test requirements shall be satisfied. 

MOTE: A do level will also be present at pin 229. 

There is an internal series 20K8 resistor at pin 235. 

4 , 2 .8.J High Ternary Schmitt. With pin. *0*. 128, *33, and 101 ooamotod t» pt> MS, and a 
supply voltage of 28.040. S vdo applied to pin. 230 (♦) and 243 (-). a slowly Increa.lng 800*6 ops 
sine wav. signal -esU be applied to pins 138 (Hi) and 244 (Lo) until s steady continuous pulse 
train is observed at pins 203 (HI) and 101 (Lo) with a 1 . 5K ohm .6 psrosnt load. Tbs pulse train 
shall be 241V p-p, positive going, having a rate equal to the Input frequency, and in phase with 
the voltage at pin 235. The voltage at pins 235 (Hi) and 223 (HI) shall be 1.240.2V rms, 80046 ops. 
With this test repeated for supply voltages of 32 . 0 * 0.6 vdo and 24.0*0.5 vdc the same test 
requirements shall be satisfied. 

MOTE: A do level will also be present st pin 229. 

There is in internal aeries resistor at pin 235. 

4.2.9 Quadrature Rejection Network. The quadrature rejection network tost requirements 
shall be as specified in 4.2.9.1 end 4.2.9.2« 



l' 

■i 
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4.2.9.1 Cosine (8 - *¥ ) Reference. With pin 131 connected to pin 102, a supply voltage of 
28.040.5 vdc applied to pins 230 (+) and 208 (-), and 4.240.1V rms t 80048 cps, 0* phase 
applied to pine 103 (Hi) and 208 (Lo), an output, into a 4.3K ohm 45 percent load at pine 109 (Hi) 
and 110 (Lo), of 2.240.2V rms, 80048 epe, -88* 41* phase angle, shall be present. With this 
test repeated for supply voltages of 32.040.5 vdc and 24.040.5 vdc, the same test require¬ 
ments shall be satisfied. 

* 

4.2.9.2 Quadrature Network. With the conditions listed below established, a 4.2040.05V rms, 
80048 ops sine wave applied to pins 103 (Hi) and 208 (Lo) and the ratio tran adjusted until 

40 mv rms at an angle of 90* is obtained at pins 210 (Hi) and 126 (Lo), the voltage at pins 130 (Hi) 
and 208 (Lo) shall be 0.2540.05 mv rms at an angle of 90* , and the voltage at pins 128 (Hi) and 
128 (Lo) shall be a square wave of 6.041.0 mv pp. With pin 128 then shorted to pin 132 the 
voltage at pins 210 (Hi) and 126 (Lo) shall reduce to less than • mv rms /90* . With the short 
removed and the ratio tran increased, saturation of the voltage at pins 210 (Hi) and 126 (Lo) 
shall not occur for values less than 9V pp. With the voltage at pins 210 (Hi) and 126 (Lo) 
adjusted to 2V pp, the voltage at pins 128 (Hi) and 126 (Lo) shall be 100410 mv pp. With the 
ratio tran adjusted until each of the open loop quadrature voltages specified in Table IV are 
obtained at pin 235 (Caution, pin 235 has an internal series 20K ohm resistor), the open loop 
in-phase voltages obtained at pin 235 shall be less than or equal to the value specified in Table IV. 
The test point voltages, under open loop conditions, at pin 210 shall be as specified in Table IV. 
With this test repeated for supply voltages of 32.040.5 vdc and 24.040.5 vdc, the same test 
requirements shall be satisfied. 

a. Pin 131 connected to pin 102. 

b. Pin 107 connected to pin 127. 
o. Pins 126, 233, 209, and 243 connected to pin 208. 

d. Pin 109 connected to pin 136 through a ratio tran. 

e. Pin 207 connected to pin 230 

f. A supply voltage of 28.040.5 vdc applied to pins 230 f+) and 208 (-)• 

5. PREPARATION FOR DELIVERY 

% 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6 . NOTES. None. 




JHH/a* 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

3.1.1 DC Current Drain. The de current drain of the assembly shall be 25.0* 8.0 m> , 

3.1.2 Reference Input Current. The 28V rms, 800 cps, input current shall be less 
than 35 ma. 

3.1.3 Offset Voltages. The offset voltages of assembly sections a, b, c, hj and j shall be 
<10 mvdc. The offset voltages of assembly sections e, f, hg and g «hall be < 25 mvdo. 

3.1.4 Scale Factor 

3.1.4.1 Assembly Sections a, b, and c. The input voltages of assembly sections a, b, and c 

shall be 5.00*0.50V rms with a phase angle of +5 # ±2* when the respective output voltages are 
+2.500*0.005 vdc. 

3.1.4.2 Assembly Section d. The output voltage of assembly section d shall be +2.500*0.025 
vdo. 

3.1.4.3 Assembly Sections e and f. The input voltage of assembly sections e and f shall be 
+0.50 vdc *10 percent when the respective output voltage is +2.500*0.005 vdc. 

3.1.4.4 Assembly Section g. The input voltage of assembly section g shall be +0.90 vdc *10 
percent when the output voltage is +2.500*0.005 vdc. 

3.1.4.5 Assembly Sections hj and hg. The input voltage of assembly section h x shall be 1.2V 
rms *10 percent with a phase angle of 0* *2* when the output voltage is *2.500*0.005 vdc. The 
input voltage of assembly section h£ shall be 1.2V rms *15 percent with a phase angle of +50* 

*2* when the output voltage is *2.500*0.005 vdc. 

3.1.4.6 Assembly Section j. The input voltage of assembly section j shall be 1.2V rms *10 
percent with a phase angle of 0* *2* when the output voltage is +2.500*0.005 vdc. 

3.1.4.7 Assembly Section k. The output voltage of assembly section k shall be +4. 304 ). 30 vdo 
when the input voltage is 28.00*0.50 vdc. 

3.1.4.8 Assembly Section 1. The output voltage of assembly section 1 shall be +4.30*0.30 vdc 
when the reference input voltage is 28.00*0.28V rms. 

3.1.5 Gain Stability. The scale factors of assembly sections a, b, c, e, f, g, h, f prf j. * 

shall not deviate by more than *1 percent and the output voltage of assembly section k shall 

not deviate by more than *100 mv when the +28 vdc supply is enhanced to +33 vdc or degraded 
to +23 vdc. 
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3.1.6 Scale Factor Linearity. The individual scale factors of assembly sections a, b, c, e,f, 
g, j and h shall not deviate by more than 4 percent from the average of 6 scale factors for 
each assembly section. 

3.1.7 Output Impedance. The output impedance of assembly sections a, b, c, e, f, g, h, J, 
k, and 1 shall be <5k ohms. The output impedance of assembly section d shall be <500 ohms. 

3.1.8 Output Ripple and Noise. The output ripple and noise of the assembly sections listed 
in Table I shall be as specified in Table I. 

TABLE I 

OUTPUT RIPPLE AND NOISE 


ASSEMBLY 

OUTPUT RIPPLE 

SECTION 

AND NOISE 


(mv dd max) 

a 

150 

b 

150 

0 

150 

d 

1.0 

e 

50 

f 

50 

% 

50 

h 

100 

J 

100 

k 

30 

1 

250 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007239 and all drawing and engineering data referenced thereon. 

3.2.2 Selection of Resistor R45. With 28.00±0.28V rms, 800.0±1.0 cps applied to pins 13 (Hi) 
and 14 (Lo) and a 1 megohm ±1 percent load resistor connected across output pins 19 (Hi) and 

18 (Lo), R45 shall be selected from the applicable chart on Drawing 2007239 to provide an output 
of +2.500±0.025 vdc. 

3.2.3 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.3.1 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
£100 megohms. 


' % 
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% 

3.2.3.2 Continuity and DC Resistance. The continuity and dc resistance shall be as specified 
in Table n. 


TABLE R 

CONTINUITY AND DC RESISTANCE 


1 PINS 

RESISTANCE 1 

From 

To 

Min 

Max I 

10 

19 

4.18k Q 

4. 26k 0 

3 

4 

245k D 

260k ft 

38 

21 

245k Q 

260k Q 

27 

44 

245k 0 

260k R 

19 

10 

20k R 

24k R 

50 

29 


1110 Q 

36 

20 

•m 

175Q R 

33 

31 


350: R 

53 <+) 

34 <-) 

45k Q 

55k Q 

52 <+) 

34 (-) 

4.5k Q 

5.5k R 

46 

28 

450k R 

530k R 

17 

35 

332k Q 

- 

1 

Chassis 


0.5 R 


3.2.3.3 Circuit Isolation. The dc resistance between any two low pins of the power, 
reference, input, and output circuits shall be <100 megohms. 

3.2.3.4 Overvoltage. Input voltages of 26.5±0.25V rms, 0 and * phase applied to sections 
a, b and c, and 2.3±0. IV rms, 0 and * phase applied to sections h and j shall not cause their 
respective output voltages to exceed the range of 0±4 vdc. 
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4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007239. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture In a manner similar to the way it will be mounted 

in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall be 
vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 

The magnitude of vibration shall be 6.0g rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the range 
of 2.50±0.10 vdc for assembly sections, a, b, c, d, e, f, g, h and j. A 4.3J0.3 vdc voltage 
shall be present at the output pins of assembly sections k and 1. During vibration the output 
voltages shall not deviate by more than ±10 percent of the previbration levels for a period 
exceeding 1 msec. Any deviation exceeding these requirements shall be cause for rejection 
of the assembly. After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R45. Verification by examination of parts selection data shall be per¬ 
formed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having an 
output voltage of 225±75 vdc and limited to a short circuit current of 6.0 microamperes. The 
insulation resistance shall be >100 megohms. 

« 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table n shall 
be as specified when measured with a low-voltage, resistance measuring device using Method 303 
of MIL-STD-202. To assure a good electrical connection when measuring between pin 1 and the 
chassis, the anodizing may be penetrated on the top of the module. 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the requirement 
of 3.2.3.3 has been met. 

4.3. 7 DC Current Drain. With all of the input pins specified in Table m connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 25.0±8.0 m* . 

o 

4.3.8 Reference Input Current. With all input pins specified in Table Ifi connected together 
and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference supply 
shall be less than 35 ma. 
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4.3.9 Offset Voltages 

/ 

4.3.9.1 7 Assembly Sections a, b, and c. With the input Hi pins and corresponding input Lo 
pins of assembly sections a, b, and c specified in Table HI connected together and the operating 
voltages applied, the respective assembly section output voltage shall be <10 mvdc. 

4.3.9.2 Assembly Sections e, f, and g. With the input Hi pins and corresponding input Lo pins 
of assembly sections e, f, and g specified in Table EfT connected together through a 100Q ±1 per¬ 
cent resistor and the operating voltages applied,the respective assembly section output voltage 
shall be <26 mvdc. 

4.3.9.3 Assembly Sections h and j. With the input Hi pins and corresponding input Lo pins of 
assembly sections h and j specified in Table III connected together through 20 kfi ±1 percent 
resistors in series with 0.47 #if capacitors and the operating voltages applied, the respective 
assembly section output voltage shall be <10 mvdc* and h 2 shall be <25 mvdc. 

4.3.10 Scale Factor 

4.3.10.1 Assembly Sections a, b, and c. With an output of 2.500±0.005 vdc, plus the measured 
offset voltage, the input signal shall be between 4.50 and 6.50V rms with a phase angle of *2* . 

4.3.10.2 Assembly Section d. The voltage at the output pins shall be +2.500*0.025 vdc. 

4.3.10.3 Assembly Sections e, f, and g. With an output of 2.500*0.005 vdc, plus the measured 
offset voltage,the input, signal shall be between 0.45 and 0.55 vdc for assembly sections e f, 
and between 0.81 and 0.99 vdc for assembly section g. 

4.3.10.4 Assembly Section h^ and h 2 . With an output of +2.500*0.005 vdc, plus the measured 
offset voltage, the input signal voltage shall be between 1.08 and 1.32V rms with a phase angle 
of 0* ±2* with respect to the reference voltage for input hj and between 1.02 and 1.38V rms with 
a phase angle of +50 # ±2* with respect to the reference voltage for input h£. 

4.3.10.5 Assembly Section, j. With an output of +2.500*0.005 vdc, plus the measured offset 
voltage* the input signal voltage shall be between 1.08 and 1.32V rms with a phase angle of 0* 

*2\ 

4.3.10.6 Assembly Sections k and L The voltages at the output pins shall be between 4.00 vdc 
and 4.60 vdc. 

4.3.11 Gain Stability. With the inputs to assembly sections a, b, c, e, f, g, j and h adjusted 
for corresponding outputs of +2.500*0.005 vdc* enhancing or degrading the +28 vdc supply shall 
not cause the outputs to deviate by more than *25 mvdc. The output voltage of assembly section 
k shall not deviate by more than *400 mvdc. 
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• 

4.3.12 Scale Factor Linearity. With the conditions specified below established for assembly 
sections a, b, c, e, f, g, J and h, each of six respective assembly section scale factor 
values shall not deviate from the average of six values by more than ± 4 percent for each respec¬ 
tive assembly section. 

a. The fixed input level, E s , determined by adjusting the input to obtain an output 
of +2.500± 0.005 vdc. 

b. The input voltage, E ln , consecutively adjusted to 0.600 and 0.200 of E fl and the 
respective outputs measured. 

c. The phase of E s reversed, or polarity for assembly sections e, f, and g, and the 
outputs measured for inputs of 1.00 Eg, 0.600Eg, and 0.200E S . 

d. The offset voltage at the output terminals measured with the input pins connected 
together. 

e. The offset voltage algebraically subtracted from the six output measurements. 

f. The outputs at 1.000E S divided by 5, those at 0.600E s by 3, and those at 0.200E S 
by 1.000. 

g. The six calculated values averaged and the deviation of each value from the average 
determined. 

4.3.13 Output Impedance. With the operating voltages applied and the input voltage to 
assembly sections a, b, c, e, f, g, h and j adjusted for an output of 2.500±0.025 vdc for 
the respective assembly section, and then a 100k ohm ±1 percent resistor substituted for the 
1-megohm load resistor, the respective assembly section output shall not decrease more than 
120 mv. With the output of assembly section d set to +2.500±0.025 vdc across the 1 megohm 
load resistor of assembly section d, and then a 50 k ohm ±1 percent resistor substituted as the 
load, the output shall not decrease more than 25 mv. The output voltage of assembly sections 

k and 1 shall not decrease more than 220 mv when a 100k ohm ±1 percent load is connected across 

their respective output pins. 

4.3.14 Overvoltage. With an input voltage of 26.5±0.25 rms 0 and w phase applied to sections 
a, b, c, the respective voltages shall lie within the range of 0±4 vdc. With an input voltage 
of 2.3±0. IV rms 0 and tt phase applied to sections h and j, the respective output voltages shall 

lie within the range of 0±4 vdc. 

4.3.15 Output Ripple and Noise. With the output of the assembly sections a, b, c, d, e, f, g, 
h, and j adjusted to +2.50±0.05 vdc, the ripple and noise voltage at the respective output pins 
shall be as specified in Table I. The ripple and noise voltage at the output of assembly sections 
k and 1 shall be as specified in Table I. 
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3.1.6 Scale Factor Linearity. The individual scale factors of assembly sections a, b, c, e,f, 
g, j and k shall not deviate by more than 4 percent from the average of 6 scale factors for 
each assembly section. 


3.1.7 Output Impedance, 
k, and 1 shall be <5k ohms. 


The output impedance of assembly sections a, b, o, e, f, g, h, J, 
The output impedance of assembly Section d shall be <600 ohms. 


1.1.8 Output Ripple and Noise. The output ripple and noise of the assembly sections listed 
in Table I shall be as specified in Table I. 


TABLE I 

Output ripple and noise 


ASSEMBLY 

OUTPUT RIPPLE 

SECTION 

AND NOISE 


(mvppmax) 

a 

160 

b 

150 ' 

e 

160 

d 

JBuO 

e 

50 

f 

60 

f 

' 80 

h 

100 

J 

100 

k 

30 

1 

n 


3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with Drawing 
2007239 and all drawing and engineering data referenced thereon. 

3.2.2 Selection of Resistor R45. With 28. OOdfcO. 28V rms, 800.0±1.0 cps applied to pins 13 (Hi) 
and 14 (Lo) and a 1 megohm ±1 percent load resistor connected across output pins 19 (Hi) and 

18 (Lo), R45 shall be selected from the applicable chart on Drawing 2007239 to provide an output 
of +2.500±0.025 vdc. 

3.2.3 Standards of Manufacturing, Manufacturing Process, and Production 

3.2.3.1 Insulation Resistance, The do resistance between all assembly pins and pin 1 shall be 
£100 megohms. 




































4.3 TESTS 
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4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007239. Particular attention shall be given to inspection for nicks, 
scratches,* burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture to a manner similar to the way it will be mounted 

to service so that it will be vibrated along the axis shown in Figure 2. The assembly shall be 
vibrated with simple harmonic motion Bwept from 10 to 2000 ops at a rate of one octave/15 sec. 

1 The magnitude of vibration shall be 6. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the range 
of 2.00±0.60 vdc for assembly sections, a, b, c, d, e, f, g, h and J. A 4.3*. 3 vdc voltage 
shall be present at the output pins of assembly sections k and 1. During vibration the output 
voltages shall not deviate by more than *10 percent of the previbration levels for a period 
exceeding 1 msec. Any deviation exceeding these requirements shall be cause for rejection 
of the assembly. After vibration, the assembly shall be examined as specified to 4.3.1. 

4.3.3 Selection of Resistor R45. Verification by examination of parts selection H |t| shall be per¬ 
formed to ensure that the requirement of 8.2.2 has been met. 

» , • 

4.3.4 insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of MIL-STD-202 using a megohmmeter having an 
output voltage of 225*75 vdc and limited to a short circuit current of 6.0 microamperes. The 
insulation resistance shall be >100 megohms. 

» 

A - 3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table n shall 
oe as specified when measured with a low-voltage, resistance measuring device using Method 303 
of MIL-STD-202. To assure a good electrical connection when measuring between pin 1 f pH the 
chassis, the anodizing may be penetrated on the top of the module. 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the requiremeirt 
of 3.2.3.3 has been met. 

4.3. 7 DC Current Drain. With all of the input pins specified in Table m connected together 
and the reference voltage off, the dc current drain on the 28.0‘ vdc supply shall be 25.0*8.0 m*. 

4.3.8 Reference Input Current. With all input pins specified in Table m connected together ¥ 
and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference supply 
shall be less than 35 ma. 
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4.3 TESTS 


4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007239. Particular attention shall be given to inspection for nicks, 
scratches,* burrs, dents, encapsulsnt defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 


4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 

in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall be 
vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 

The magnitude of vibration shall be 8. Og rms limited to a 0.4 inch pp constant displacement 
from 10 cpe to the crossover frequency. Previbration output levels shall be set within the range 
of 2.00*0.60 vdc for assembly sections, a, b, c, d, e, f, g, h and j. A 4.340.2 vdc voltage 
shall be present at the output pins of assembly sections k and 1. During vibration the output 
voltages shall not deviate by more than ±10 percent of the previbration levels for a period 
exceeding 1 msec. Any deviation exceeding these requirements shall be cause for rejection 
of the assembly. After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection (fef Resistor R45. Verification by examination of parts selection data shall be per¬ 
formed to ensure that the requirement of 3.2.2 has been met. 

« » 2 * 

* , s 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of MIL-STD-202 using a megohmmetor having an 
output voltage of 225*75 vdc and limited to a short circuit current of 6.0 microamperes. The 
insulation resistance shall be >100 megohms. 

4.3.5 Continuity and D'"! Resistance. The dc resistance between the pins listed in Table n shall 
be as specified when measured with a low-voltage, resistance measuring device using Method 303 
of MIL-STD-202. To assure a good electrical connection when measuring between pin 1 #nd the 
chassis, the anodizing may be penetrated on the top of the module. 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the requirement 
of 3.2.3.3 has been met. 


«• o. i mj turreni Dram. 
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and the reference voltage off, the dc current drain on the 28.0‘ vdc supply shall be 25.0*8.0 mi, 


4.3.8 Reference Input Current. With all input pins specified in Table ffi connected together 
and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference supply 
shall be less than 36 ma. 
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4.3 TESTS 

4.3.1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of Drawing 2007239. Particular attention shall be given to inspection for nicks, 
scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, and legibility 
and appearance of markings. 

4.3.2 Workmanship-Vibration. The assembly shall be vibrated with the input test voltage, 
and output loads and voltages connected and monitored as shown in Figure 1. The assembly 
shall be mounted in the vibration fixture in a manner similar to the way it will be mounted 

in service so that it will be vibrated along the axis shown in Figure 2. The assembly shall be 
vibrated with simple harmonic motion swept from 10 to 2000 cps at a rate of one octave/15 sec. 

The magnitude of vibration shall be 6.0g rms limited to a 0.4 inch pp constant displacement 
from 10 cps to the crossover frequency. Previbration output levels shall be set within the range 
of 2.00±0.60 vdc for assembly sections, a, b, c, d, e, f, g, h and j. A 4.3±0.50 vdc voltage 
shall be present at the output pins of assembly sections k and 1. During vibration the output 
voltages shall not deviate by more than ±10 percent of the prevlbration levels for a period 
exceeding 1 msec. Any'deviation exceeding these requirements shall be cause for relection 
of the assembly. After vibration, the assembly shall be examined as specified in 4.3.1. 

4.3.3 Selection of Resistor R45. Verification by examination of parts selection data shall be per¬ 
formed to ensure that the requirement of 3.2.2 has been met. 

4.3.4 Insulation Resistance. The dc resistance between all assembly pins and pin 1 shall be 
measured in accordance with Method 302 of MIL-STD-202 using a megohm meter having an 
output voltage of 225±75 vdc and limited to a short circuit current of 0.0 microamperes. The 
insulation resistance shall be >100 megohms. 

• 

4.3.5 Continuity and DC Resistance. The dc resistance between the pins listed in Table n shall 
be as specified when measured with a low-voltage, resistance measuring device using Method 303 
of MIL-STD-202. To assure a good electrical connection when measuring between pin 1 and the 
chassis, the anodizing may be penetrated on the top of the module. 

4.3.6 Circuit Isolation. Verification records shall be examined to verify that the requirement 
of 3.2.3.3 has been met. 

4.3.7 DC Current Drain. With all of the input pins specified in Table m connected together 
and the reference voltage off, the dc current drain on the 28.0 vdc supply shall be 25.0±8.0 ma. 

4.3.8 Reference Input Current. With all input pins specified in Table fit connected together 
and the dc supply voltage applied, the current drain on the 28V rms, 800 cps reference supply 
shall be less than 36 ma. 
















^ 3 P*» 




1 

1010 364-579 

1 RESISTOR 


35 

w 

2 

1010364-453 

RESISTOR 


34 


1 

(010364-449 

RES ISTOR 


3 3 


4 

10 10 364-4 i i 

RESISTOR 


32 


l 

1010 364- 385 

RESISTOR 


31 


l 

I OlO 364-267 

RESISTOR 


30 


1 

10)0364- 225 

RESISTOR 


29 


1 

1010364-35 

RESISTOR 


26 


8 

1006750-72 

RES ISTOR 


27 


8 

1006750- 65 

RESISTOR 


26 


8 

i006750-56 

RESISTOR 


25 

-24- 


lj ‘ 

14 

tQQC^vU 30 
i 006 750-36 

RESISTOR 


23 


1 

I 006 750- 14 

RESISTOR 


22 


l 2 

IC06750- l 

RESISTOR 


21 


13 

1006750-25 

RESISTOR 


20 


1 

i 006750-20 

resistor - 


19 


1 

i 0 t 0 3 i | - 2 55 

RESISTOR 


18 


AR 

i 006776- ?i 

INSULAT ION SLEEVING 


‘7 


AR 

i 006 7 76 - 20 

INSULA T IQN S LEEVING 


<6 


A R 

1006 757 - l 

WIRE, ELECTRIC A i 


15 

Q 

AR 

i 0 » 0848-2 

WIRE, ELECTRICAL , INSULATED 


14 


i 

i OC 8540- 10 

GASKET, CONNECTOR, MINIATURE 


13 

CD 

i 

i008540-9 

t.ASKET, connector, miniature 


1 2 

rO 

2 

10085 40-8 

Gasket, connector, miniature 


i 1 

00 

3 

1008*68-3 

STUD , EXTENSION 


*0 

1^- 

6 

l 0 i5 1 3 5-on 

SPACER-1 NVLON 


9 

O 

6 

t 0 98 16 * - I 

| SCREW t Cap SLOTTED HEAD, SPECIAL 

8 

O 

53 

* 006762 - 9 

rONTAC T i WPAPOST , male MiN 

ATI RE 

7 

(\l 

53 

* 006775 

INSULATOR WRAPOST, MAlE MIN 

1 ATuRE 

6 


i 

2008537 

wiRinG BOARD D 


5 


l 

2008536 

WIRING BOARD C 


4 


I 

2 008535 

WIRING BOARD 8 


3 


1 

2008534 

WIRING BOARD A 


2 

A 

1 

2 008408_ 

F RAME 


i 




m 




>• i 


‘■'fjJKB 




* 


-n% 


n 

i 

t 1 

p. 


4 


i; 




Mflt'ttg V. 




AaAfc 


*- a 






























1 

■i 

'l 


II 


• * - 


• 6 


' SEE NOTE 15 


.1 


RE F 


SCCNQTE 19 
SCC NOTE 23- 


T .000 _ 

;030 T 


~i rv 


II 

II 


REE 


— A . 


i 


• • 


cR?y 


SEE NOTE 19 


C53 REF 




039 


C 52 REF 


■a 


038 

REF 


T26 

REF 


SEE NOTE 20 


* 

* 


J 

A 


L*1 


! 


C60 




i 


Ji 


h 

■ .4 

**< 

\ 1 


f 


C 56 
7i 





Ou2 


.000 


TYP 


.030' 

SEE yOTE B 

TYP FOR FlNONO.28 THRU 42 


SCI NOTE I' 


C3 ? 

82 


.005 MAX TYP 


.015 MAX TY 


T 

# 


i 


Pf AMISS* HE LIMITS 
OF ENC *-! SO LA NT TYP 
>lt NO 1 i 15 



REF 




.005 MAX TYP 


015 MAX TYP 


C60 

REF 


C 58 REF 


R108 REF 


R44 REF 


.000 

.030 TYP 


SEE NOTE 20 


SEE NOTE 15 


SEE NOTE 2 


• n:T f to 



SEE NOTE 19 


PARTIAL SECT ION D-D 


_ .000 

.0 15 

ENCAPSULATION 

limit 


SEE NOTE 17 


—I 



PARTIAL SECTION C-C 


I 


i 


Rl27 

IE 



C58 

W 


T2H 




T 8 
IBLK 




R4 itf 1 *>*05© 


'TVBLK 


* 


*TI 

'BLK 


000 

030 


TYP 


R44 


C27 

H 


>RV 

109 . 


I (+) 


2-BLU 


o o o o o 


d 


o o\o o o 


-.080 TYP 


SEE NOTE 20 


FT 50 
REF 


CR5 A \ 

72 J 

TIO-0LK 

' TIO A 
78 7 


C R2E 
72 


CR3 

72 


FT69 

REF 


QIO 

83 


SECTION A- A 


-FT 13 
REF 


R35 

28 

R33 

40 


FT 64 
REF 


FT 66 
REF 


*4 

. 

( * 

« * 


, V:Y . •' 



2007239 


..iAL' JLW mJ'l. * -fcifijF. >■>.£' 

































t: 

r 


rt 


* I 





f CI2 


5 , 


( 05 


V, 83 


f R 20 


V 2 ? 


^ R22 


V 43 , 

R2?\ 


J 

f CI4 


V m 


/CR3I 


V ^ 

±LJ 

( C6 


\ 54 

Rll 


k) 

(C2 

cT'v 

V* 7 

kJ 

f 01 


V 83 


f R6 


VJLZ. 


/ R7 


\ 2% 


/ Rl 


V '9 


/ R2 


V 36 


% 


ii 


r 





























PARTIAL SECTION F-F 

TYPICAL WSTALLATION FOR RI25 ANO R 126 


2007239 



























































































Q 


A 



OTY I PART OR MATERIAL NOMENCLATURE OR FINO 

REQO| IDENTIFYING NO OR NOTES DESCRIPTION NO 

LIST OF MATERIALS 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 

RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON 

FRACTIONS DECRIALS ANGUS 

DO NOT SCALE THIS DRAWING 

MIT 

INSTRUMENTATION LAM 

CAMCAIOGC MASS 

_ A A___ 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 





DRAWN 

MAY IAEA 

TORQUE MOTOR AND IX SINE 

GIMBAL RESOLVER ASSEMBLY 
SIGNAL condt:oner assembly 



check 

fo\u 



APPROVED ^ * ‘ . 

** /y *4 

WZ7 



MATERIAL 

APWIOVED ™ 





C ft L 

COOC CENT NO 

80230 

SUE 

J 

DRAWRIG NO. 

2007239 

NUT ASSY 

USEO ON 

— A C 


Am CATION 
• 

me 

DATE 

SCALE 571 

| SHEET 2 OF 2 | 


2007239 

































































































REVISIONS 




11 II ^ 

r 

—• Csj r 

r i ^ ^ sll MO O' 

o 

•“ f\, K> ^ iT >C K 00 (>, 


i./ tr'<ki . vtun. u 4 




























































































































































































































































































































5 


CR23 


7< . 






CSC 

71 


^ • T 

i, - - 


P m2 

"IT" 


RERMlSSAfetE. Li 4ITS 


SEE Nv T t 15 


T8 1 


1 ( *35^ 

r T3 

76 ) 


V 26 ) 

\ Kji 

CR3 ^ 

( <H°\ 

f R33\ 

\ n* 

72 ) 

V 83 ) 

V 40 ) 

V 7 «> 



C24 REF 


T 23 
REF 


SECTION A-A 


NCTC20 


REF 


PARTIAL SECTlOND-D 


T23-6L 


SEE NOT El? 




.000 


.C 30 


typ 


PARTIAL SECTION C-C . 






, ;.1 
tjl 


im 



r.t 


u 

I fc aq%wvl 




p - jL :. M -. -m: 


m** w^L'ki^..* 


? ’.>.F ... •?•■•* » "*i/ -• > v .PaM&iL-jt 


















-■*1 





n 


,i ik«i» »• * * 


. • -.;•*• 


i k 1 » . ■►' 


« kk* 


. «l at k 1 *!«• 


• l< (J»> * '«* Sk-i/.a«akil 


« - .»ks ;• t ■ «l i 

k • * - » M * ’l « 

\ s'nn ,u*t«k 

■ .>• »•» *<. ,(,»’>0k • 

• III »*IL O* 

s*i > ;• ,>»?» "» 


• « •!(. »* 04 . • 

kk, f»| KO;tH . 


,m Oiia il k »a» MtMU 
k .k- >'«(• >>avjk >• »' Ja oa ii3*wt* 

• kM O* 'iu *■* 

k >■■ ••• a •»« it #< *'!. ’“lai’o 


D 


B 


fl: 

%* ' ^ ^ ' 

* i; ..‘it » Ki.i 

%-■& * I * f 

«.*f**#i 

. ■*¥& ■*$ 

t»*4 I 


1_ «15_ 

PART NO 

VALUE 

to 10364 - ?SL 

1 050 


- ? 5 7 

l 070 


- ?53 

1 i 00 


_-26i 

1 1 30 


1 1 50 

I 0 t 0364 — 2 65 

i i BO 


NOTES 


2 . 

3. 

4. 

5. 

6 . 
7 . 

e. 

3. 


10 . 


r. 

12 

*3. 

14. 

is. 

16. 

17. 

is. 

13. 

20 . 


21 . 

22. 

23. 

24 . 


25. 


? € 




2a 


CF F.s. 2007 2 39 



INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL - 0-70327 

ASSEMBLE FIND NOS 6 AND 7 TO FiNO NO. I PER NDI002I36 

AR OENOTES AS REQUIRED 

FT DENOTES FEED THRU 

K DENOTES CATHODE SIDE CF DIODE 

+ OENC T ES POSITIVE SIDE OF CAPACITOR 

WELD PER NDI002005 

TYPICAL SLEEVING FOR FEED THRU ANO TRANSFORMER LEADS 

Mark OO/'.OE high white Char iCTERS PER NDI0020I9 and SERIALIZE PER NDI002023. 

CENTRALIZE as 'MOWN 

mark ia/.io high white characters peo noioc:oi9 and serialize per ND 1002023 . 

CENTRALIZE AS SHOWN 

in LESS OTHERWISE SPECIF f.D mcLW RING SHALL BE IN ACCORDANCE WITH NDI002069 

a.A > cot ano cross hatched wiring »noicates upper level wiring 
whpe dot and clear wiring indicates lower level wiring 

I NO; L A T F D AREA V BE FREE OF ENCAPSULATION 

ENCAPSULATE PfR ND*C02002. REMOVE FLASHING 

TRIM UNU 1 ft LOADS OF FIND NO. 76,77 AND8I .Ofc/.lOO FROM CASE 

TYPICAL SlEEViNG FOR F iNDNCU&ThRU46,49, SO ,54,55,59,64,69,72 THRU 74 

BOND Find NO. 2 to FIND NO. I PER NO 1002004 TYPE I 

BOND Ql.Q3.Q4, Q5,Q7,Q8,Qii,Qi2,Q3l,Q33.Q34037 t 038.C27.C53AND FT69T0FIN0N0.2 PER NDI002004 TYPE I 
BOND Cl ,C5,C7Cl3,Cl5,C2l,C23,C54 t C5e,Q2,Q6,QlO,Q32, Q36, Ti ThRu TIO, AND T23 THRU T 26 TO Find N0.3 
PER ND1002004 TYPE I 

BOND RI25 AND Ri26, C63 , Qi3 ThRuQ2I , Q23 THRU 030,039 AN f> T28 TO FINO NO-4 P£F NO 1002004 TYPE I 
BOND TII Thru T 22 , T?7, C 3 • , C 33 , C 39 , C4i C4 7 C49AND FT69 TO F i NO NO. 5 PER NDI002004 TYPE I 
BCND C 52 TO C 5 3 PER NDI002004 TYPE I 

rt.FAN MODULE where POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL ALCOHOL PRIOR 

TO ENCAPSULATION 


EKCfPr pop 0O£>0L£ AfOtWr/A/f 5£/££06£, ##/#£#/. I S0££#C£S #££ 00/0O2Z7? 03/0? /0/099Z ##///££ #00 
1008809-4- ##/0£. O/££C0#£ #£& 00/OOZZ9t 03/#(f ZO/ZS4J-003.0/0 0C#0£9 #00 /030/#£0#3 £000 #£££ 0# 0#/0£. 

SELECT R 4 5 PE R APPlI Cable P. s. f ROM APPR OPRIATE Chart 
MOUNTING TOROuE FOR FinO NO. 84T0BE 15—20 INCH OUNCES ‘ 

a ft er p a in t in g A N O M AR KIN G A PPLY a CO W T of R OLYURE T H O M E - Kfre Be G? — TO Att ■ SURFACES 

F aff P T —M ODULE —M OU N T IN G S URFAC E- PER N O 1 002292. CO NN ECTOR OAOKCT A N O CO N TACTS TO 

-BE— free OF —P OlyURC T ii A N C 

CC'MPlETEO assembly SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ALL REQUlRMEN TS 


Vi 

tt'Vi* 

4^ {>« 

"**• /#r*Su' f 4r * sn 

7 if ».‘f 

-VX&|? 

w r 1 


t 

• ■■ i 4 . ; 


‘Afe ♦** f 

SL .lit 

r.vmriytmmm 

1 i* 4 4ff Y&fes,. I * ?'• 


I-. • v. «-< j “’’j ... 

, % k4 




























































200723= 


RCVf&IONS 


«VM 

ZONK 

OOCMTO. 

ON 

CNN 

DATS 

^=r| 

C 


REPLACES WORD DWG REV B 
PER TORR 

to 

jA 




0 


REVISED PER TORR 29604 


RW H 

66 



£ 


REV sr/vrvs C/tAWfER 

i e 

* 

4 

'3J«? 







jr 





D 


C 


B 


A 


unless otherwise specified 

DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN p t 
RESISTOR VALUES ARC IN OHM** 
TOLERANCES ON 

FRACTIONS OECIMALS ANGtS 

± - ai> - ± - 

DO NOT SCALE THIS DRAWING 

MATERIAL 


NEXT ASSY 


USED ON 


APPLICATION 


I 


•a**?*—.. 


OTY PART OR MATERIAL NOMENCLATURE OR FINO 

REQO IDENTIFYING no OR NOTES DESCRIPTION NO. 

LIST OF MATERIALS 

MIT 

INSTRUMENTATION LAM 

CAMSftlOGC MASS 

_ __yv _._ 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN 

a*c*it>JvEvntirri£a . 
APPROVED 

APPROVED 4 +blk if \ 

MAY ie-« 

w 

TORQUE MOTOR AND IX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 

****** **'•■'*< *1 

- /‘£i 

CODE IOC NT NO 

80230 

SIZE DRAWMC NO. 

J 2007239 

MSC 

JHBLm 

SCALE 5/| 

| SHEET 2 Of 1 






2007239 













































eesYoos 



























































































14 

1006 750 — 36 

RESISTOR 

23 


1 

1006750-14 

RESISTOR 

i>1' 


l 2 

1006750- 1 

RESrSTOR 

21 


13 

1006750-25 

RESISTOR 

20 


1 

1006750-20 

RESIS TOR 

19 


1 

10 1031 1 - 255 

RESISTOR_:- 

18 


AR 

l 006776- 21 

INSULATION SLEEVING 

17 


AR 

i 006 7 76-20 

INSULATION SLEEVING 

lb 


AR 

1006757 - l 

W IRE, ELECTRICAL 

15 

u. 

AR 

1 0•0848-2 

WIRE, ELECTRICAL , INSULATED 

14 


1 

1008540-10 

GASKET, CONNECTOR, MINIATURE 

• 3 

CD 

3 

l008540-9 

GASKET, CONNECTOR, MINIATURE 

12 

rO 

2 

10085 40-8 

GASKET, CONNECTOR, MINIAT URE 

1 1 

(\J 

3 

1008168-3 

STUD i EXTENSION 

'0 

1 ^- 

6 

101 5 135-011 

SPACER-! NYLON 

9 

O 

6 

i 008 *6 1 - 1 

SCREW, CAP SLOTTED HEAD , SPECi AL 

6 

o 

53 

1006782 -9 

contact, wrapcst iMalE miniature _ 

7 

CVJ 

53 

1006775 

INSULATOR WRAPOST, MALE MINIATURE 

6 


1 

2 008 53 7 

wiRiNC BOARD D- 

S 


1 

2008536 

WIRING BOARD C 

4 


1 

2008535 

WIRING BOARO 8 

3 


l 

2 00e534 

WiPiNC BOARD A 

2 

A 

i 

2 008408_ 

pram! 

i 










































































































































B 


1__ 

part no. 

value 

1010364- .255 

IOSO 


— .257 

1 0 70 


-?5 9 

I i 00 


- ?e» 

l 1 30 

▼ - 262 

l l 50 

1010364-265 

l I BO 


NOTES 

1. 

2 . 

3. 

-4. 

S. 

6- 

7. 

a 

5. 

»a 


ii. 

12 

13. 

14. 

15. 
IS. 

17. 

18. 

IS. 

2a 

21 

22. 

23 . 

24 . 

25 . 

28 

27 . 

66r- 




INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
ASSEMBLE FIND NOS 6 AND 7 TO FIND NO. I PER N0IOO2I36 
AR DENOTES AS REQUIREO 
FT DENOTES FEEO THRU 
K DENOTES CATHODE SIOE OF OlOOE 
+ DENOTES. POSITIVE SIDE OF CAPACITOR 
WELO PER N0IOO2OO5 

TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEADS 

MARK AO/'.Ob HIGH WHITE CHARACTERS PER N0I0020I9 ANO SERIALIZE PER N0I002023. 

CENTRALIZE AS SHOWN 

MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 ANO SERIALIZE PER NDI002023. 

CENTRALIZE AS SHOWN 

UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NDI002069 
BLACK DOT ANO CROSS HATCHED WIRING INOlCATES UPPER LEVEL WIRING 
WHITE OOT AND CLEAR WIRING INOlCATES LOWER LEVEL WIRING 

INDICATED AREA TO BE FREE OF ENCAPSULATION ' . 

ENCAPSULATE PER NDI002002. REMOVE FLASHING 

TRIM UNUSED LEADS OF FINO NO. 76,77 AND 81 .06/J00 FROM CASE 

TYPICAL SLEEVING FOR F I NDNai8THRU46,49, 50 ,54,55,59,64,69,72 THRU 74 

BOND FIND NO. 2 TO FIND NO. I PER NDI002004 TYPE I 

BOND Ql.03,04, Q5, 07.Qe.QH,Qi2.Q3l,Q33.034,037,Q38,C27.C53ANOFT69 T0FW0N0.2 PERN0I002004 TYPE I 
BOND Cl ,C5.C7Cl3.Cl5,C2l,C23,C54,C58,02,06,QI0,Q32, Q36, T l THRU TIO, AND T23 THRU T26 TO F IND N0.3 
PER ND (002004 TYPE I 

BONO RI25 AND RI26, C63 ,qi3 Thru Q2I , 023 THRU 030,039 AND T28 TO FINO NO-4 PER NO 1002004 TYPE I 
BOND Til THRU T 22 , T27, C 3 I, C33, C 39, C4I, C4 7.C49AN0 FT69 TO F I NO NO. 5 PER NDI002004 TYPE I 
BOND C52 TO C53 PER NDI002004 TYPE I 

CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL ALCOHOL PRIOR 
TO ENCAPSUATION 

excrrr rat momlc A/ttwr/A/f 8000*00, r/r/A/rt/i S 0 *£MC £3 />££ 00 /oozzrT /0/099 2. r>t/A/£t 000 

t008809 - 4- 00/A/r. ££€ A/0/00ZZ 9/ (/S/0p /0/ZS4J- 003 . /*/# 0C00£3 0*0 /#S0A0r903 30 00 0800 00 

SELECT R 45 PE R APPlI CABLE P. S. F ROM APPR OPRIATE CHART 
MOUNTING TORQUE FOR FinO NO. 84TOBE 15—20 INCH OUNCES 

A F TER PAIN T IN G AN O MA R KING A P P LY A COAT OF P OLYURET H A N E —> 00 66 67 —T- D ALL OunrACCO 

E M CCPT M OOULE M OU N TI N G s urf a ce -P ER N O * 002292. CO NN CCTOO GAOKCT A N O CO N TACTS 

-B€— free OF —P OLYURCTHANC 



00/00. 


2ft 


COMPLETEO assembly 
qF P.S. 2007 2 39 


SHALL BE TESTEO IN ACCORDANCE WITH AND SHALL MEET 4^LL REQUlRMEN TS 


I 




-t ■ f 


'I "% ~ i 




r * 









mm 






i 


9 


| * * 'f* 

* 


V. 


8 


i 



SEE NQTE 


SEE NOTE 23 


SEE NOTE I 


PERMISSABLE LIMITS 
OF ENCAPSUtANT TYP 
SEE NOTE 15 



TYP FOR FINO N0.28 THRU 42 


SEE NOTEI 


SEE NOTE 26 


II 


u 


M 


7 



SEE NOTE 20 



PARTIAL SECT ION D-D 


c» 

REF 



✓ 

/ 


l 

/ 

/ 

t 


PARTIAL SECTIONE-E 


2007239 


L«vl 

\L£T 


m 































































































































FT59REF 
















































•iv. V > 4 H 


ir 6 '; 


* ^ q « « 





li ; 


! \ 



*•*■-** 


*c- 


*W'a#v 


.... V| 


HOfiCl •«••• WIIHMK ntviut *»«'»' ©• O’MI MU 

(M «M > * M *•« •V**0+l 3*»t* r«*« '• €©••! *»0» • • ***»*i»»C» 

l(l |t|0 MOdlMM*' OHMKM IM »«'U# IU»M *o»im 


• It! mo **t*ON*»*»i'»» *©• »•* 

• M *■( IM* t-»' 1>I • *» Mfl 

I* »•! «*'• 0**»>»4* O* oral* »*»• 

M M««*0(C • » <»*i *!•*■>• O* 0*a|**‘M •« • 


■ m **• i 

r*CIr»| •OtVl* O* lli ouil u»io« o* co**o**«»o« om C*W* 

■ •«*•(» ©• *0 WM O* 

•4UIUI iMIltiM >* *** •** M HUH* 


D 


B 



t/i 


C 


1__ 

part no 

value 

1010 364 - ? 53 

1 oso 


-?5 7 

1 07C 


-259 

1 1 CO 


- 21 1 

1 1 30 

? -2 63 

1 1 50 

1010364 -265 

11 eo 


»0. 


TO 




. ^M 1 . 1 


8 


■»(#«■ » - • «•. *» ij. 




CM 


RI8 


CR34 



07 


R3l 










25. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY M IL-0-70327 
ASSEMBLE EIND NOS 6 AND 7 10 FinO NO. • PER NDl002i3€ 

AR OENOTES AS REQUIRED 
FT OENOTES FEEO THRU 
K OENOTES CATHOOE SI0E OF DIODE 
+ DENOTES POSITIVE SlOE OF CAPACITOR 
WELO PER NOI002005 

TYPICAL SLEEVING FOP FEED THRU ANO TRANSFORMER LEADS 

MARK .IO/<Ofc HIGH WHITE CHARACTERS PER NDI0020I9 AND SERIALIZE PER NDI002023. * 

CENTRALIZE AS SHOWN 

MARK .14/10 HIGH WHITE CHARACTERS PER NDI0Q20I9 AND SERIALIZE PER ND»002023. 

CENTRAL'ZE AS SHOWN 

UNLESS OTHERWISE SPECIFIED all wiring shall FE in ACCORDANCE with NO 1002 069 
Black DOT AND CROSS HATCHEO WIRING INDICATES UPPER LEVEL WIRING 
white DOT AND Clear WIRING INDICATES LOWER level wiring 
INDICATED AREA TO BE FREE OF ENCAPSULATION 
ENCAPSULATE PER NDI002C02. REMOVE FLASHING 
TRIM UNUSED LEADS OF FIND NO. 7fc,77AND8l .Ot/.lOO FROM CASE 
TYPICAL SLEEVING FOR E i ND N0.I8 ThRU46 4 9. 50 ,54 ,55 ,59,G4 ,69,72 THRU 74 
bond find no. 2 to find no. i per ndi002C04 type i 

BOND ai.G3.Q4, Q5,O7 QB,Qii,Qi2.Q3i,033.0?4C37,O38,C27.CS3ANOFT69TOF»4ONO2 PER NDI002004 TYPE I 
BOND Cl ,C 5 .C 7Cl3.Cl5,C2l,C23,C54 t C5e i 02,Q6,QlO,Qi2, Q36, Ti Thru TiO.AND T23 THmu T 2t TO F (NO N0.3 
PER N0i002004 TYPE I 

BONO Ri?5 AND Pl2fc , Cfc 3 ,Qi3 ThRu Q21 , Q23 THRU 030 039 L*:f> T29 TC FIND N0.4 P£R NO 1002004 TYPE I 
BOND Til Thru T22, T?7, C3 i, C33,C 39, C4i C4 7 C49AN0 FT69 TO F 1 ND NO. 5 PER NDI002004 TvPE I 
BONO C 52 TO C 5 3 PER. NDI002004 TYPE I 

riFAN MOrMiLF WHERE PO c<r 'BLC BY DEGREASING WITH FREON AND ISO PROPYL AlCOhCl PRIOR 
TO t f.CAR 1 '. a T tOf. 

tucfpr roe nocv/r A/otwr/A/p 5£/£/ r #C£ / , ro/r/r mu sts&r'Mrs £££ A/o/oozzr? t/s/#? /ora99z r>£/Af££ r//vo 





c 54 



















>i*—*ooo 

.030 1 


84 

SEE NOTE 27 


SEE NQTE 19 
SEE NOTE 23 
I 4 


U’ 


CR37 


72 


SEE NOTE 19 





- 




1 

ra tel 


K O 38 
REF 




.000 


T VP 



.030 

SEE NOTE 8 


TVP FOR FINDN0.28 THRU 42 




SEE NOTE I 




.OOS MAX TYP 



015 MAX TY 


i 


S»! 




PERMISSABLE LIMITS 
OF ENCAPSULANT TYP 
SEE NOTE 15 






/I 


23 


82 


53 


58 


59 


49 


SEE NOTE 26 


V 


SEE NOTE 20 


/ 


C 24 REF 


/ 


/ 


/003809 - 4 />/?/#/. O/££C0ff ££& A/O/OOZZ 9i VS/A/(f /C/ZS4J- 003. Z*/A/ ML#0£S 0A/0 /#Si/£#r043 £0 ff/T ££££ 0£ />///#£ 

S t L E r T R 41 PER applicable PS from APPOOPPIATE Chart 

?.* OuN T ING TOPQlE FOR Find NC. B 4 TO BE '5—20 N C M OUNCES 

a c ten pa»n t *n g a n d ma rk in g a p p ly * co a t q r— polyur e th an e + 00 88 0? — to all suorACCO 

£ f —M O<X * i fc—M OU N T »N 6 — NO iCOrr^g. OjNNCl T C A 0*C T — ANO C O N T a C TO TQ 


«ef 


^—fr Ot t U ft t THA N €- 

2H F rf‘u A:'-£Mf-Ly Shall BE TESTED in aCCOPOanCE with and Shall MEET all ^EQUIPMENTS 


OF p.S. 2 ZZ 7 ?l* 


A 


4 





PARTIAL SECT ION D-D 







M 


PARTIAL SECT ION E-E 




|L", ' .Ac 


r - 

^ %jm£~ 





2007239 




A/ 










r— 





m m 


Lui 







































CS6 


7« 



Ri»2 
3 9 


14 





ssee notci 


/ • 


•OOO 

'.030 




SEE NOTE 15 


A 


T YP 



R\WWV^ 



C53 REF 






038 

REF 


.000 


TYP 



.030 
SEE NOTE e 

fftP FOR FIN0N0.28 THRU 42 


SSEE NOTE 19 




.OOS MAX TYP 


,0»5 MAX TYP-1 


1. FT 18 -1 


CfeO 



REF 

t 





C 58 REF 



SEE NOTE 20 


tzt 

REF 



P108 REF 


R 44 REF 


II 


i 

m 



PERMISSA0.E LUMITS 
OF ENC*P? JtAN'd TYP 
SEE NOTE -5 








.005 MAX TYP 
K-.0I5 MAX TYP 


SEE NOTE 15 



B 




NOTE 2 


1/ 


£f NCTC20 


St 



SEE NOTE 19 



PARTIAL SECT ION D-D 




























** frfqg m 






■IJ' 


rr*s 

*€* 


m 


FT56 

R£F 


O 0 0/0 

ODDO 


o 



o 


o 


I! 


ifl 



200 7239 



M 

t 


,5UW. j- ■&awf&*- * I 1 — '—I -j* . 


O - lO t ^ N 
<% rsj rg r\i eg r\. <\< *% 

vC^<E<F>Q— <y£>* 
F) lO (O PO T t « t f 


00 ^ O - N f «/> 

rg rs. < ^ *<> *r, 

ift CC & G — cst * 


t.tiO 

KEF 


signal conditioner 

TORQUE MOTOR AND* 
IX SINE GIMBAL 
RESOLVER 
2007239 EIT 


3.448 REF 


~ f\t tr> * GO 0 » 


o — ^ •* w x « 


2-525 

REF 


MARKING VIEWS 

scale: 2/1 



'-t*'» ‘•wdNB«a£' 


i ur ■■'‘ v sr ^ Jr it-. ^ 


--jta.: •*- ■ i.^.,aL4^.4lg- ■■ 


--"* iiiUlhn ill 


2 


REVISIONS 




-A J 






tA 

0 


IVM 

ZONK 

ocscfttrrio* 

DM 

CHR 

OATC 

AFFROVCD f| 

C 


REPLACES WORD (SRawing 

rev e per tor* ifpry 

%-i 

a 



1 

D 


REVISED PER TDRR 29604- 

3 

Ru)M 

€€ 



£ 


K£V/S££>AT£ £022 29920 

% 

d 




P 


R.&VI5ED PER TORtt 30254 

&WM 

F * 

ZL JuL 
WW 



6 


REVISED PER TDRR 30281 A N. 





l 



1 




SEE NOTE 9 




SEE NOTE 9 


m 












6007010 


2007235 


NEXT ASSY 

USED ON 


APPLICATION 


14 I IGOC 75C-3€ 


WE S IS TOM 


I 006 71 0-14 


RE S iS TOR 


IC0C 750 - i 


RES IS TOR 


13 IQOC7SC-2 b 


RfSiSTOR 


0 06750-20 


ESIST.R 


■ 0 » 0 I»| - I 86 


P£SIS T QR 


** IC0C776-2i 


n Sul a T iQN SlEEvinG 


AP i C0G77E - 20 


A R t QQC 7*1 - I 

AR lC* Ofc40 - 


iNS-j LAT ION 

KT 


S lEE VING 


v\ 


Electrical 


-:p fa vio 

R- 40 


10 


ASKE T t CONNECTOR^ MiMATl RE 


i askET, OOfiNESTOR, MiNiATyRE 


iQOr: 4 Q- 8 
i OOPi lb - 3 


CAOKt T, 


NNEC TOR* MINI A I uRE 


TUO i EXTENSION 


D 


5 

1008815-9 

DIODE 


186 

1 

1010357- 1 

TRANSISTOR 


85 _ 


2010125 

SCHEMATIC 


Iref 

1 

2008093-000 

terminal , threaded 


84 

16 

1010397 - 1 

TRANSISTOR 


1 83 

22 

1010367 000 

CHOPPER 


I 82 

i 

1010282 

T RANSFORMER 


I 8 1 

l 

i0 I 02i0 

T RANSFORMER 


80 

3 

lO 107*0 

T RANSFGRMER 


1 73 

1 

1010466 

TRANSFORMER 


1 78 

II 

lOi 0323 

transformer 


77 

6 

1008842 

T RANSFORM ER 


76 

T 

l008832 

TRANSFORMER 


1 7 ^> 

1 

1 i010259-000 

DIODE 


74 

7 

I i0i0372-12 

DIODE 


73 

7 

1 0 1 0837-001 

0)006 


72 

2 

1006777-31 

CAPAC* TOR 


71 

3 

I i 0 l 0410-1 5 

CAPAClTOR 


70 

1 

I t 00G7SS-I0 

CAPACITOR 


69 

1 

1006755-4 

CAPACITOR 


68 

3 

| i 01 04 10- 18 

CAPAC IT OR 


67 

3 

I 10104i0-5 

CAPACITOR 


66 

1 

T 10 103^3-037 

CAPAC ITOR 


63 

1 

I 10 1 03 93- 029 

CAPACITOR 


64 

1 

1 i 0)0359-1 7 

CAPAC ITOR 


62 

2 

IlOi0279-1i4 

CAPACITOR 


62 

3 

I 1010279-100 

1 CAPACITOR 


6 ‘ 

? 

11010279-16 

CAPAC ITOR 


60 

5 

I 010279-6 

I CAPAC ITOR 


l ^ 

5 

1 1010279-4 

I CAPACITOR 


38 

1 

| 1010264- 14 

CAPAC ITOR 


l 

2 

1 IOOP75 5 - I8Z 

I CAPACITOR 


3 6 

-4T- 

I lOTE f B0~ 

I CA&AC 1 TOP 


] 

8 

1 i006 755-69 

I CAPAC I TOR 


54 

14 

1 i 006 7 55- 34 

I CAPAC1 TOR 


1 c 2 

1 

I 1 00675S-40 

I CAPAClTOR 


52 - 

6 

I I 006 755- 3 1 

I CAPAC* TOR 


1 ' 1 

3 

I iji ,3'i - 302 

I RE SiSTCR 


1 50 

i 

1010364 SEE NOTE Zi 

3 RESISTOR 


1 49 

i 

I lO 10362- 1*1 

1 RE S l S TOR 


40 

i 

I CC€760-1 ft 

RES ISTOR 


47 

2 

I . S 1 0 21 1- 306 

1 = LS ISTQR 


46 


1 i o i o j i t - ; 9 1 

I RES i STOR 


1 - 

X 

* 

I iC10 3 * i- 67 

RES ISTOR 


1 44 

X 

I 1 c 10 3 i i - 109 

RES ISTOR 


I 

2 

1 10 I0364-4S5 

IRtSISTOR 


42 

i 

1 iO(0364-241 

RESISTOR 


I 41 

8 

I *0 (0264- >69 

I RESIS TOR 


40 

4 

1i010264-735 

IRESIS TOP 


39 

8 

1 1 0 l 0 364- 707 

RESIS TOR 


38 

l 

I IQIO 364- 673 

PE SiST OR 


1 *7 

6 

1 i 0 10 364-6S3 

RES 1ST OR 


36 

i 

I 1010 364-579 

1 resistor 


35 

2 

I .010 364-453 

RES ISTOR 


1 34 

i 

1 iO' 0 364-449 

1 RES ISTOR 


1 1 * 

1 ■*/ 

4 

1 i 0 *0 364-4 1 1 

RESISTOR 


12 

i 

1 1010 364- 385 

RESISTOR 


3! 

i 

I .010 2 C4- 267 

1R L S•S tOR 


30 

i 

I 1 0 1 0 3 i 4 - 2 25 

RESISTOR 


1 29 

i 

i 01 0 3 f 4 - 15 

RESiS TCP 


26 

8 

.006 750 -72 

I RESiSTOR 


27 

8 

1 iCOt 7S0- 65 

IR ES * S TOR 


1 26 

0 

Iioof 750 -se 

I RESISTOR 


1 

1-^ 


| ♦ Of>€ 7 c 0 30 . 





UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN m 1 
RESISTOR VALUES ARC IN OHM 
TOLERANCES ON 

FRACTIONS DECIMALS AN LES 
± dt * 

00 NOT SCALE THIS ORAWING 

■ .— * 


MATERIAL 


22 


21 


CO 


IS 


lb 


‘7 


>4 


B 


LJ 


U 


e .T,ti 6 '-i rPEw-CAt clotted head, spec.*l b 

53 i 00 fc/f /-9 ■ nTa^TjaFa' :r , M 4 .[ M.N'ATL'TE 1 

53 \ r i lAT 5 t vVCiPCJ, MAj MiNIATVjPF 6 

. ^ 0 ( 8*37 A-P.NC 8 CAC.D 0 3 

l cOCr 536 WIPING P CARD C * 

I > r ' "53S w.RiNC jARf B ^ 

' .N ft GAP 5 A <" 

1 : 6 - 1,6408 r » 4 M| -, 

— 

QTY PART OR NOMENCLATURE OR 

REQD IDENTIFYING NO DESCRIPTION 

FIND | 
NO | 

1 t\i i 1 l«T OF MATERIALS 1 

MIT 

INSTRUMENTATION LAS 

CAMMMIOGF MASS 

MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

DRAWN ** y * 1 

*^ 8 fe 6 

TORQUE MOTOR AND IX SINE 1 

GIMBAL RESOLVER ASSEMBLY 
signal conditioner assembly 

rwrric Fh ^fcv?orr/jK> 


APPROVED ' * “ 

**• s;u 

APPROVED^'i^ £ 4 ** L 





6 ‘/ 6 ( 

COOE 10(10 NO 

80230 

SIZE 

J 

DRAWING NO. 

2007239 

APMflMTa / 


MSC 

JifilL. 

SCALE 5/1 

1 SHEET | OF 2 1 


4 ■ •>. 


.'«*» ■ --“I'A^Ljfc- *.«£- 




v« *■ 




• 4 -4 

~4H3tP» 




** „*5 


2 
































SEE NOTE 21 


PARTIAL SECTION F-F 

TYPICAL NSTALLATlON FOR RI25 ANO R 126 





































































•rir 




2 


' t • *4 * 

*"■ • -r ^ • 




Wt #-W‘r' 


| ^ "1 




*'~7mr**m*>*v*i '*5 ;^- w ' r *vr~ 


4 


r 


MCVIflOftft 


r * wtirmf******* 



¥ 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARC IN »f 
RESISTOR VALUES ARE IN OHM* 
TOLERANCES ON 
FRACTIONS 


00 NOT SCALE TNM O R A WWNG 


MATERIAL 


£ 


iTY PART OR 

QO IDENTIFYING NO. 




MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


MIT 

INSTRUMENTATION LAM 

CAMMIIOGC MAM 


LIST Of MATEMALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 






wmimmz 








** wni yp p : 


MM 

SONS 

ohcmw 

Ml 

CNR 

OATS 


C 


REPLACES WORD DWG REVB 
PER TORR 

G 

Ji 



4 

A . . 

0 


REVISED PER TDRR 29604 

3 

RWH 

66 



£ 


&ev sr/vres cwewfee 

l e 

4 

nJmi 

l-L 



F 


REV STATUS CHAMPED 

6WM 

<r 

JR** 




_S_ 


REVISED PER TDRR S028» 

AN 

(m. 

3 A oG 




.. i 


p 


D 


. V 


<£" A' 


B 


p 


CT 

CD 

rO 

C\J 

O 

O 

C\J 


FIND 

NO 


AflflMUKA I 


A P PROV E D 

APP R OVED 




TORQUE MOTOR ANOIX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 


*« 



■iauiMl itii 






«* * 




4 



GESTOOS 





























































7* 


' > V 


& h 


'* ! 


.t l}** I W 


Vt * 


*1 , £ 


V ... ■' 4 

** • t 


, I 


"V 


i * *4*. 

I, r ! 


r. & >1 


■■•-. st 

l '. 1 ' 


* - 




#* %■ 


.nHjW 1 "*' mi/ rwp’ wwmip <» *■* 




< .«>*«•■********* ••»■.■»■ tt nin-ippi mwn rinrwnmj i o 




*! ■ mr» 




*»* 


to 


-»♦ *• ■ i, 


WViri - Mil MMHMRl !•*•••«• *A«C<*'l»»»4W* »• *»•«• «'• 
tl( tf ««U IO< IN' *«••©*! ■)*«»* »MI >< CO»MO>«* • •»• * 

Mt i !| 9 MivitMik’ ••OCuM«M«< OHM' «» '»« **••»«• »i»'M »*H** 
uat IKIIII iKun M MlHHIt'liki" MM »•' Oii-MYI** 

«M »•« utf MU »*•« MHimi' ■•« »*« 'OHHU'M >VM>«MC« M 
• • IK M' W4*V>ID tM( «*•» »•*•••«• IHC" iC*'>OM 9- •*•«• *J 

•Ol n M HUMS *l itHKItiM W WHM'II *1 ’■ M’ aA *Sr 
UCIM'M IH HOLM* M »•• HSU* N (MMHfM « IHj 

tHH *•* 44M4I* «• HMNUtM »0 HAHltS Afc t vM «W M Mvi M' 
M'UftS IMWM 'Ml U» >■ AM »** M *UW **Mm 




* 


_ R 45 

PART NO. 
010364-255 

I 

_ -259 

-zl6L 

f - 263 
1010364-265 


VALUE 
I C50 
I 0 70 
I l 00 
I I 30 
I i 50 
I l SO 


FT 7 


FT 60 


FT 59 


notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BT M It - 0-70327 

2. ASSEMBLE FlNO NQS 6 AND 7 TO FlNO NO. I PER N0IOO2I36 

3. AR 0EN0TES AS REQUIRED 
.4. FT 0EN0TES FEE0 THRU 

5. K OENOTES CATHODE SI0E OF DIODE 

6. + DENOTES POSITIVE SlOE OF CAPACITOR 

7. WELO PER NDI002005 

8. TYPICAL SLEEVING FOP FEED THRO AN0 TRANSFORMER LEADS 

9. MARK .I0/.06 HIGH WHITE CHARACTERS PER N0I0020I9 AND SERIALIZE PER N0I002023. 

CENTRALIZE AS shown 

•0. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER NDI002023. 

CENTRALIZE AS SHOWN 

II. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NO 1002 069 

12 BLACK oot and cross hatched wiring indicates upper level wiring 

13. WHITE OOT and CLEAR WIRING INOlCATES LOWER LEVEL WIRING 

14. INDICATED AREA TO BE FREE OF ENCAPSULATION 
- IS. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

16. TRIM UNUSEO LEADS OF FlNO NO. 76,77 AND 81 .06/jOO FROM CASE 

17. TYPICAL SLEEVING FOR F I NDNQI8THRU46.49. 50 ,54,55,59,64,69,72 THRU 74 

18. BOND FIND NO. 2 TO FIND NO. I PER NDI002004 TYPE I 

19. BONO 01,03,04, Q5, 07,Q8,Qil,Q 12,Q3I.Q33.03403TJ038,C27.C53AND FT69TOFNDN0.2 PERN0I002004 TYPE I 

20. BOND Cl,C5.CZCl3.Cl5,C2l,C23,C54X:5e,02P6,Ql0 t Q32, Q36, Tl THRU TlO, AND T23 THHU T26 TO FlNO NO. 3 
PER NO (002004 TYPE I 

2L BOND RI25 AND RI26 , C63 ,Ql3 ThRu Q2l , Q23 THRU Q30.Q39 AND T28 TO FIND NO^ PER NDI002004 TYPE I 

22. BOND Til THRU T 22 , T27, C 3 I, C33, C 39, C4I, C47.C49AND FT69 TO F INO NO. 5 PER NDI002004 TYPE I 

23. BONO C52 TO C53 PER NDI002004 TYPE I 

24. CLEAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL ALCOHOL PRIOR 

TO ENCAPSUATlON 

25. ztcerr fom /xopvlf A/omr/A/f ppp/fpu, sppfpfps P00 Atp/oozzrT ps/pf /as*99* pp/afpp 0*0 

1000809 - # pp/pf. ofspcopf /we pp/oozz 91 vs/p$ /o/zs+j- 003.0/0 pcppps pa/p /psp/ props ro 00 0000 or pma/K 

26. SELECT R45 PE R APPlI CABLE P. S. F ROM APPR OPPIATE CHART 

27. MOUNTING TORQUE FOR FlNO NO. 84T0BE 15—20 INCH OUNCES 


SEE NOTE 27 


r € OF —P OL Y U R CT II A N C 

29 COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ALL REQUlRMEN TS 
OF P.S. 2007 2 39 


, ..r .*• 




, L. 



10 








V \ 




or 




K #«i I V 


I* 


^9 


r 




M'T" 






rlHBMr *SSIHP** 


Jm 

































































































O — rg i<> w ■/> N 

N fW (\ (\ ni 


N (V M (\ l\ <\ ‘'N* 

sassy i *?? 


♦n 

<X 


fM CM t?, fO in *“> l<> 

■nnsi^g 




SEE NOTE 9 




2.450 

REF 




-A- 

X 



SEE NOTE 10 


SIGNAL CONDITIONER 
TORQUE MOTOR AN 
IX SINE GIMBAL 
RESOLVER 
2007239 C 
S/N ZZ 


APPLICABLE OASH NO. 


GUIDE PIN HOLES 


3.448 REF 


SEE NOTE 9 


2.525 

REF 


• N lO 9 I# ^ 


2:^51f 



?= 


MARKING VIEWS 

scale: 2/• 



9 


T 












600 7010 


2007235 


NEXT ASSY 

USED ON 

| APPLICATION | 


»QiQ2?9-4 


CAPACI TOR 


(010264-14 


CAPAC (TOR 


2 I I 00675 5 - 182 CAPACITOR 






8 I J O Q &Z ^-J^ 


CAPACITOR 


14 


006 7 55- 34 


CAPACI TOR 


1006755-40 


CAPACITOR 


10 0 6 7 55 “ 3 I 


CAPACITOR 


i 01 C 3 1 i - 302 


RESISTOR 


>10364 SEE NOTE 261 RESISTOR 


I I(0(0363-787 


RES ISTOR 


I I iC06760-ie 


RES tSTQR 


IQ 1031 (-306 RES ISTOR 


3 | IQIO 31 *-29l I RES ISTOR 


0(0 31 1-167 


RESISTOR 


|Q(031 I-109 I RESISTOR 


0 10364-495 


RESISTOR 


l I 1010364-24 I RESIS r 0R 


8 1010364-769 


RESIS10R 


1010364- 7 35 1 RESIS TOR 


8 I 1010364- 707 


RESIS TOR 


I 11010 364-673 RESISTOR 


1010 3 64 - 6 5 3 I RES 1ST Oft 


i I i010 364-579 


RESISTOR 


1010364-453 RESISTOR. 


i 0 * 0 364-449 


RES ISTOR 


1010364-4 


RESISTOR 


1010 364-385 I RESISTOR 


I I 1010364-267 RESISTOR 


l I I 0 I 0 3 £4- 225 RESISTOR 


l 


10(0364-35 


RESIS TOR 


8 1006750-72 


RESISTOR 


8 


1006750- 65 


RESISTOR 


8 


I 006750- 56 


RESISTOR 


i 00 C 7SO -36- 


R CO l STOR - 


14 


006750-36 


RESISTOR 


I I l 00 6 75 0 — 14 


RES ISTOR 


i 2 I 1006750- l 


RES fS TOR 


13 I 1006750-25 


RESISTOR 


1006750-20 I RESISTOR 


I 1 IQ 1031 I - 186 I RESISTOR 


4R I i 006776“ 21 


NSULATION 


AR I i 006 776- 20 


NSULATION 


SLEEVING 
S LEEVING 


AR 


006757-1 


WIRE* ELECTRICAL 


AR I 10*0848-2 


WIRE* ELECTRICAL , INSULATED 


008540-10 [GASKET, CONNECTOR, MINIATURE 


008540-9 ICASKET, CONNECTOR, MINIATURE 


• 0085 40-8 


GASKET, CONNECTOR) MINIATURE 


1008168-3 


STuQ , EXTENSION 


I 0 i 5 * 3 5— OM 1 SPACER i NYlQN 


f ~ i * • f** * 

nr. -f 1 « 




tr 




•VM 

SONS 

BOCMPnON 

DP 

CMK 

DATS 

APPPOUSO 1 

C 


REPLACES WORO ORAWING 
REV 6 PER TDRA UP*? 

fsi 

4 




D 


REVISED PER TDRR 29*0+ 

3 

Ru)H 

€4 



£ 


&£V/3£0R£X /awe 299£0 

% 

d 




P 


REVISED PER TDQ.C 30254 

&WM 

it * 

W 

ft* JuL 

CrW 



6 


REVISED PER TDRR 302SI 

AN. 





l±L 


REVISED PER TDRR 30784 *6 


ZA5EPU 




D 


r 1 " 

1008815-9 

DIODE 

86 

1 1, 

1010357- 1 

TRANSISTOR 

85 . 

CXI 2010125 1 

SCHEMATIC 

REF 

1 

2008093-000 

TERMINAL > threadeo 

84 

16 

1010397- 1 

TRANSISTOR 

83 

22 

1010367-000 

CHOPPER 

82 

1 

1010282 

T RANSFORMER 

81 

1 

i 0 1031 0 

transformer 

80 

3 

10 10710 

TRANSFORMER 

79 

1 

1010466 

TRANSFORMER 

78 

II 

1010323 

TRANSFORMER 

77 

e 

1008 842 

TRANSFORMER 

76 

3 

1008832 

transformer 

75 

1 

1010259-000 

DIODE 

74 

7 

iOl 0372-12 

DIODE 

73 

7 

l 0 i 0837-001 

DlOOE 

72 

2 

1006777-3) 

CAPACITOR 

71 

3 

1010410-15 

CAPACITOR 

70 

1 

i006755-10 

CAPACITOR 

69 

1 

1006755-4 

CAPACITOR 

68 

3 

101 0410-18 

CAPAC IT OR 

67 

3 

10104 10-5 

CAPAC ITOR 

66 

1 

1010393-037 

CAPAC ITOR 

65 

1 

10 1 03 93 - 02 9 

CAPACITOR 

64 

1 

1Ol0359 - 1 7 

CAPAC ITOR 


2 

lOl 0279-114 

capacitor 

62 

3 

1010279-100 

CAPACITOR 

61 




6 

>010279-6 

1 CAPAC ITOR 



is. 


57 


56 


54 


53 


52 


51 


50 


49 


48 


47 


46 


45 


44 


43 


42 


40 


3P 


37 


36 


35 


34 


32 


31 


30 


29 


26 


27 


26 


25 


-24- 


23 


22 


20 


19 


lb 


•7 


15 


14 


•2 


i 006 i6i - l 


SCREW? CAP SLOTTED HEAD.SPECIAL 


53 


006782 -9 


CONTAC Ti WPAPQST i MALE MINIATURE 


8 

T 


53 I 1006775 


INSULATOR WPAPQST, MALE MINIATURE 6 


2008537 


WIRING BOARD D 


I 2008536 


WIRING BOARD C 


l 200853S 


WIRING BOARD B 


l 


2C0B534 


WIRING BOARO A 


2 008408 


F RAME 


& 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


* 


mi 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARC IN INCHES 
CAPACITOR VALUES ARE IN pf 
RESISTOR VALUES ARE IN OMR * 
TOLERANCES ON 

FRACTIONS OCOMM.1 Ml US 
AM* 

00 NOT SCALE THIS DRAWING 


MIT 

INSTRUMENTATION LAM 

CAMPPIOGC MASS 


DRAWN 
CHECK? 
AP PRO VE D 


I 




|«a 


^8fc6 


MATERIAL 






7TXT 


m 


«j*L. 

4*c tmrfw 


MSC 




DATE 


1ST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


TORQUE MOTOR AND IX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 


COOC IOC«T NO 


80230 


SCALE 


5/ 


SEE 


DRAWING NO 

2007239 

I SHEET | 


Of 2 


."g’*** ■ +, 


B 


ten 

rO 

C\J 

o 

o 

C\J 


FUR) 

NO. 














\ , 




ll 


I 


rf 


mm:-. 






































FT53—% 


% 





80 


C47 

53 


C49 

S3 


s 


N 


R£F 



PARTIAL SECTION F- F 

TYPICAL INSTALLATION FOR RI25 ANO R 126 

























































































2007239 


-F"" ’ - ’ 4 ’ •»” WTT3T « -v i * ♦S’T 

r” *, j r*- 1 ^ T *r*& < *. **« * _ - -* * K «.* 








•■■•'T'.TJ'-** ■ ;”»!•■»*■ V 


. T ■ ." . k* ■ *,«* ■y^T' 

•*■» »"* ‘ * 


1 ~r ”5 




•t#v?7«'W *t»5 


' T ’ *' 

- , j •- 




‘ t.* *♦ * 


*- # 


' I 


♦* f" 


tei 

©£ 

° ±1 

e* 


MVtWONC 


REPLACES WORD DW6 R£V» 
PER TORR 

PCVtSCD PC* TOP* C9C04 

A£V SrATrVS 

REV STATUS CHAM&fcP 
REVISED »>EW TPRR 30281 

REVISION STATUS CHANGED 


‘jOM- 




CO 

OI 

V) 

->l 

o 

o 

U) 


FT5S 

-C34 


C3I 

S3 

R54 

38 

T12 
76 




UNLESS OTHERWI S E SPECtntO 
DIMENSIONS ARE M INCHES INC 

CAPACITOR VALUES ARC IN »l 
RESISTOR VALUES ARE IN OHMS 
TOLERANCES ON DRAWN 

FRACTIONS PRC-All ANOLES CMECKI 

A ' A 1 A ““ APPROI 

00 NOT SCALE TH* D RA WN I S 

APPRO 

MATERIAL 


PART OR 
QENTIFYING NO. 


MIT 

immtnumentation lam 

CAM8RIOOC MAM 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


Of MATERIALS 


flU^u 


NEXT AWT 




APPLICATION 




manned spacecraft center 

HOUSTON. T EXAS ____ 

TORQUE MOTOR AND IX SINE 

GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 

CODE IOC NT NO.I SUE DRAWNI6 NO- 

80230 J 2007239 

SCAU 5 / i- ISMUT 'l *TZ 


SHUT 


** l--' »■ it *< & *. 



* ' ■** 




















































•f»t *»•■>•« HKMI M Ml »t» MliMtlM MI O O IM* 

IN f«C »K' »■** '•« «at »*« M 

•• *»» M? '•« M't HlttMl MOKtfiM M OtMtt MH * 

Mt t« M NUWU at '•♦LltiMM M M ■« *ff* 

,•<<«*<•« >a« «•«.••• Mt OfMI »INM Ot CMMMTtM M 
«»• mi vMii «a wm ii w m Mt «a «u MM 

Mffltn nMMII IMf W4* Ml Mt «*v M MlMII 


( 

{ 


•m# 




> 


! 


1__ 

part no 

value 

1010364 - ? 55 

i 050 


-?‘W 

l 0 70 


- 259 

1 l 00 


- 26 l 

1 1 30 

? - 262 

i 1 50 

lOi036A-? 65 

i i 80 


% 



• FT $0 
FT 59 



notes: 

1. INTERPRET DRAWING IN ACCORDANCE WITH STANOAROS PRESCRIBED BY MIL-0-70127 

2. ASSEMBLE FINO NQS 6 ANO 7 TO FINO NO. t PER N0l002l36 

5. AR 0EN0TES AS REQUIREO 

4. FT DENOTES FEED THRU 

5. K DENOTES CATHOOE SIDE OF DlOOE 

6 . ♦ DENOTES POSITIVE S»0E OF CAPACITOR 

7. WELO PER N0IOO2OO5 

8 . TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEAOS 

S. MARK AO/.Ob HIGH WHITE CHARACTERS PER NDI0020I9 AND SERIALIZE PER N0I002023. 
CENTRALIZE AS SHOWN 

•0. MARK .14/.10 HIGH WHITE CHARACTERS PER NO 1002019 ANO SERIALIZE PER N0IOO2O23. 
CENTRAL'ZE AS SHOWN 

II- UNLESS OTHERWISE SPEC IF iEO ALL WIRING SHALL PE IN ACCORDANCE WITH N0l002069 

12 Black DOT AND CROSS HATCHED WIRING INOiCaTES UPPER LEVEL WIRING 

•3. WHITE OOT AND Clear WIRING INDICATES LOWER LEVEL wiring 

14. INOJCATEO AREA TO BE FREE OF ENCAPSULATION 

‘S. ENCAPSULATE PER NDI002002. REMOVE FLASHING 



SEE 

» 


Ife. TRIM UNUSED LEADS OF FINO NO. 76,7 7 A NO 81 .Ot/jOO FROM CASE 

17. TYPICAL SLEEVING FOR F l NC NQI8THRU46.49. 50 ,54,55,59,64 ,69,72 THRU 74 

is. BOND Find NO. 2 TO FIND no. i per noioozooa TYPE i 

19. BONO 01.03,04, Q5,07.Q0,Q||,Q|2.Q3I,Q33.Q34037,038,C27.C53AN0FT69T0FIM0N02 PER N0I0G2004 Type I 

20 . BONO Cl ,C5,CZCl3.Cl5,C2l,C23,C54,C5e,Q2,Q6,QlO,Q32, Q36, Ti TmRu TlO, ANO T23 Thru T 2 t TO F inO NO. 3 
PER NO 1002004 TYPE I 

21. BONO Ri?5 AND RI26 , C63 ,Qi3 Thru Q2I , 023 THRU 030 039 T2S TC FINO N0.4 P£R NO 1002004 TYPE I 

22 . BONO Til THRU T22, T27, C3l,C33,C39, C4i C47C49AN0FT69T0FiND N0.5 PER N0I002004 TyPE I - 

23. BONO C52 TO C53 PER. NDI002004 TYPE I 

?4. CLFAN MODULE WHERf POS'iBLS BY DEGREASING WITH FREON ANO ISO PROPYL ALCOHOL PRiOR 

TO E N C A P S u A T • 0 N 

25 . ttcerr roe AtoPi#£ mawt/a/? 5r££/*e£, r*/vr/nu j^/CRr /5 t>££ # 0 / 002 z 79 4 / 3 /#* /o /0992 />£//*£* ## 4 ? 

/008809 - # 00/A4T. 0T££CO0T /K€ #0/00229 / t/S/A/^ /0/2*54-J- 003. £*/# AL#0£9 /T/V4> /#S//A/?T0£3 TV 0£ ££££ 4T£ ##/#£. 

2t. SELECT R 4* PER APPLICABLE P.S. FROM aPPBOPOIATE CHART 

27. MOUNTING TORQUE FOR FinO NO. 84 TO BE 15-20 INCH OUNCES 

36 , A FT ER PAIN T IN G AN O MAR K ING APP LY A CO A T OF P OLYu RE I HAN C 1 000067 —Tf> ALL CUOrACCS 

f w tfPT M O Pole M Oti - l iN T , M i nF A Fr Qfn mi innu.n:. rn».ff»nn uf.rr . tONTrCTC TO 

8 C rncc or — p^ l v ORC ti i amc 


2B completed assembly shall BE tested in accordance with ano Shall meet ail REQuiPmen ts 
GF P.S. 2007 239 

















































f ,i, a* «Wf 4i 




M 


1 


I 




FT73 
AEF 


SEE NOTE 2 


080 T YP 


Pf*W»SSA§Lt UMITS 
OY ENCAPSUiLA-iT TyP 
it \C U ♦ 5 


If NCTC20 



SEE NOTE 19 


PARTIAL SECT ION D-D 



«r* 


PARTIAL SECTION C-C 



see NOTE 20 


SECTION A-A 


#•-, r:*t* -*«• * ; Mini. -J^v .. .-. 4 , 


1 


I 





%r> <• 



• '* » . a i W N E Ui , 


• 

2007239 

*/v 

J 


# 

6 I \s. 5 • - • 

; : —47 —?r. ■ pt; 

. — - ,„..v - **■ -■ •* ■ - ».. ...... 1^ ' ^ w ' 


1 


JS 


-a* 








: 


®$y§ 




• k. - 



‘fi 



ft* 


if 


-If 




tt 




v» 


B* 





8;3f 


4' 







,,, ^ 



« 




ft 


i 7 



Lrf- 






































3 


i 



2 


1 


r 





Q - n >ot ^ n 

\ M f\< ^ (\ <\ <\ 

IjC ^ I (T O - fV( t 


00 (7 s O — (v k f «/> 

(N. < #r* <, *. •*> **■ 

invC- occT'O — fv^ 



SEE NOTE 9 



2.450 

REF 


<iv 



SEE NOTE 10 


signal conditioner 

TORQUE MOTOR AN 
IX SINE GIMBAL 
RESOLVER 

2007239 LZ 
S/N r~“ 


APPLICABLE OASM NO. 


OUIOC PIN HOLES 


3.448 REF 


SEE NOTE 9 


2.523 

REF 



V 


-rT| 

O"*^*-* Z' F» CO ? 


IT 




IE 


HI 


MARKING VIEWS 

stale: 2/' 


T 








. 




6007010 


20C7235 


NEXT ASSY 

USED ON 

| APPLICATION | 


i .* 


© 


a 

4- 


TM*MEsrr— 



V»«** 


r*"P*«r*r 


MVWIONS 


»VM 

tONC. 

NKiwa. 

DA 

CMK 

DATS 


c 


REPLACES WORD ffiAWING 
REV 6 PER TOR* 

tts 




1 

i 

* 

D 


REVISED PER TDRR 29*0+ 


RU)H 

*(/**- 

44 



e 


&£W3££>Aai rm£ £99£o 

% 

jti 

s gj 



F 


RSVISEO PER TDRR 30254 

&WM 

p??c 

ICjuL 

CrW 



$ 


REVISED PER TDRR 30261 

AN. 


‘P 6 



H 


REVISED PER TDRR 30784 

KE 


285EP&4 



j 


R£V/S£D P££ rot* 31+ae 

EC 


?<0Cr t* 




10 l 0 »i l -29 I 


RES ISTOR 


D 


5 

1008815-9 

DIODE 

86 

1 

1010357- 1 

TRANSISTOR 

85 

X 

2010125 

SCHEMATIC 

RFF 

1 

2008093-000 

TERMINAL , THREaOED 

84 

16 

• 010397- 1 

TRANSISTOR 

83 

22 

10'03E7 000 

CHOPPER 

82 

i 

1010282 

T RANSEORMER 

61 

1 

' 0 103 i 0 

T RANSFOPMER 

80 

3 

to 107*0 

TRANSFORMER 

79 

1 

10I04E6 

transformer 

78 

II 

1010323 

transformer 

77 

6 

1008842 

TRANSFORMER 

76 

3 

1008832 

t ransformer 

75 

1 

1010259-000 

DIODE 

74 

7 

i0i0372-i2 

DIODE 

73 

7 

id 0837-001 

D 1 ODE 

72 

2 

i00E 7 7 7-31 

CAPAClTOR 

71 

3 

i 0 10410-15 

CAPACi TOR 

70 

1 

• 006 755 - *0 

CAPACITOR 

69 

1 

1006755-4 

CAPAC ITOR 

66 

3 

i Oi 04 10- 18 

CAPAC it or 

67 

3 

(010410-5 

CAPACIT OR 

66 

1 

1010393-037 

CAPAC ITOR 

65 

1 

lO ' 03 93 - 029 

CAPAClT Oh 

64 

1 

10(0359-17 

CAPAC ITOR 


2 

t Ol0279-114 

capacitor 

62 


1010279-100 

CAPAC1 TOR 

61 




=» 

6 

' 01 0279-6 

CAPAC ITOR 

58 

6 

1010279-4 

CAPACITOR 


1 

10(0264- (4 

CAPAC ITOR 

57 

2 

i006 75 5 -18£ 

CAPAC ITOR 

56 



CAPACITOR 


8 

(006755- 69 

CAPACITOR 

54 

14 

1 006 7 55- 34 

CAPACITOR 

53 

1 

100675b-40 

CAPACITOR 

52 

6 

(006755- 3 1 

CAPAClTOR 

51 

3 

i Oi C 3( l - 302 

PESibTOR 

50 

1 

010364 SEE NOTE 26 

RESISTOR 

49 

i 

iO10363-767 

RE S 16 TOR 

4F 

i 

i C 0 6 7 60 - i 8 

RESISTOR 

47 

1 

(0 i 0 3t ( - 306 

RESISTOR 

46 


4 


3 

iOiO 3i »-'67 

RES ISTOR 

44 

3 

iO i0 3i 1-109 

RES ISTOR 

43 

2 

10 I0364-4S5 

RESISTOR 

42 

l 

1010364-24l 

RESISTOR 

41 

8 

10 10364-769 

P ESIS TOR 

40 

4 

1010364-735 

RESISTOR 

39 

8 

1 0 1 0 364- 707 

RE SIS TOR 

38 


1010 364-673 

RES ISTOR 

37 

6 

1 010 3 64 - 6 5 3 

RESISTOR 

36 

1 

1010 364-579 

RESISTOR 

35 

2 

1010364-453 

RES ISTOR 

34 

1 

i 0i0 364-449 

RESISTOR . 

-33 

4 

i Q‘i 0 364-4 i i 

RESISTOR 

32. 

I 

1 0 10 364- 385 

RESISTOR 

31 

1 

1OiO 3 64-267 

RLStSTQR 

30 

1 

i 0 i 0 5C4 - 225 

RESISTOR 

29 

l 

i 0I03C 4 - 35 

1 RES IS TC 

, R 

?e 

e 

006750-72 

RES IS TOR 

27 

e 

i COE 7S0- 6 5 

RESISTOR 

26 

8 

i006 750-56 

RE SiS TOR 

25 



1 r\r * aC T f 

^£3_ 

-24- 





14 

1006760-36 

RES ISTOR 

23 

I 

1 00 6 75 0 - *4 

RE.S IS TOR 

22 

i 2 

ICOC 750 - i 

RES ISTOR 

21 

13 

<006750-25 

RESISTOR 

20 

1 

i 006 7S0 — ?C 

INSIST, 

£ __ 

IS 

1 

'0 1 0 3i i - 186 

RESISTOR 

»b 

AR 

IC06 776- 2 i 

insulation sleeving 

17 

AP 

i 006 7 76 - 20 

1 N S O L A T 

ION S lE E viNG 

j 6 

A *4 

l OOF 7 57-1 

WIPE, 

electric al 

IS 

AR 

iC06*8-2 

AiRE, 

ELECTRICAL , INSULATED 

14 

I 

i008540-iO 

CASHE T, 

CONNECTOR, MIMATuRE 

13 

i 

1COft & 40-9 

c ASKET, 

CCNNECTOR, miniature 

'2 

2 

tooes 40-8 

GASKE T, 

CONNECTOR, MIMATuRE 

1 1 

3 

1 GO 6 16 6-3 

CTuO t 

extension 

0 

E 

1 0 1 5 ' 3 5- 01 1 

SPACER 

! NYLON 

9 

6 

1 0 0 f 1 6 ' - l 

'■CREW* 

Cap SLOTTED HEAD, SPECIAL 

8 

53 

i 006 762 - 16 

/NTAC 

T , apapqst * malE miniature 

7 

S3 

l 00677S 

| insulator WRAPOST, male MINIATURE 

6 

1 

2068537 

A (P 1 N G 

BOAR 0 D 

5 

1 

2 0 06 5 7-6 

airing 

BOARD C 

4 

1 

2 00 s -5 35 

A 1 R 1N C 

BOARD B 

sJ 

1 

2 C>5 7 4 

A I RiNC 

BOARD A 

2 

1 

:008408 

F RAM* 


i 

QTY 

PART OR 


NOMENCLATURE OR 

FIND | 

REQD 

IDENTIFYING NO. 


DESCRIPTION 

NO j 


1 LJT OF MATERIALS 


UNLESS OTHERWISE SPECIFICO 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN 
RESISTOR VALUES ARE IN OHM # 
TOLERANCES ON 

FRACTIONS OECaMALS AM US I 
± ± ± 

DO NOT SCALE THIS ORAWING 

■ » 


MIT 

INSTRUMENTATION LAS 

CAMBRIDGE MASS 


T 


DRAWN 

CHECKE 


t 






MATERIAL 




** /'vii 


APPROVED 

MIT 


7u*Ul^L 


APPROVED. 

MSC 


V. 


5/l8te6 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 

TORQUE MOTOR AND IX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 


e/n 


CODE KmS’nO 

80230 


SUE 


DATE 


SCALE 


ORAWING NO. 

2007239 

[SHEET 



**«► 


4 * mbm * 


— 4 


4 


r\ 


7 


B 


A 


. bs‘=>*. 




















* - H. «■> 






































































2007239 



2007239 





































































0 


ciT\ 

f Rl«A 

/CR34\ . 

r ^27 

\ fog \ . r 

f Q7.2V 

A R31 

IE7\ 


VjO \ 

\viL 

/ LHJ \\ 


Li 

'ooTN 

\\ r** 

S \/'i24\ 

\\ 

f R28A 1' 


A CI9 

.*') \ 

Wrvzji 

7KJE7\ 

w 

V » J \ \ 

l 

Li° 

\ 

\\\t—R »26 REF \ 

1 \\ 

\ \ 

11 _ v 


\ 


r^TN l 

W rX 

"oT^ 11 

11 . 

f R37 

1 

l \\¥ 

J±J- 

Wv 

30 11 


Lii 

• • 

\1 


\\\ 

—FT5* 1 


Aci« 

V* 7 




■i 

■t jJL* 


PM 





































r 

















































t 


' '■ 

Jf > l 




1 * 




f 


*. *- -''-a' 


■«»,!*, “W. 




iw" 


0 


| AEVtftlONS | 



ONCMPnON 

DM 

CMK 

OMAN 


c 


REPLACES WORD DRAWING 
REV • PER TDRR 

5dr 

4 




D 


*EVtS£B POt TOP* 29*04 


OMR 

*Cmw- 

€€ 



£ 


&EV/3E0PCX mat 29920 






P 


REVISED PER TDRR 30254 

iWM 


t»4oL 



6 


REVISED PER TDRR 30281 

AM. 





H 


REVISED PER TDRR 30784 

K£ 

A* 

ZiSEPU 



j 


REVISED PEP TO PR 3/4-86 

EC 

€Lo 

Si 



K 


PS VISED per TDRR 3lSEf 

EC 


?, * r sT 






SPACECRAFT CENTER 

HOUSTON. TEXAS 


TORQUE MOTOR AND IX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 


802 



ORAMNO HO. 

2007239 

I SHEET 


D 


. 5 

1008815-9 

DIODE 

86 

1 

1010357-1 

TRANSISTOR 

85 . 


2010125 

SCHEMATIC 

REF 

HI 

ESEEjEHEEBBI 

TERMINAL, THREADED 

84 

■hi 

IQIQ397- 1_l 

TRANSISTOR 

65 

22 


CHOPPER 

82" 

1 

1010282 

TRANSFORMER 

61 

1 

1010310 

TRANSFORMER 

90 " 

3 

10 10710 

TRANSFORMER 

79 - 

1 

10 10466 

transformer 

78 

II 

101 0323 

transformer 

77 

e 

1008 842 

transformer 

76 

X 

y*> 

(006632 

transformer 

75 

1 

1010259-000 

DIODE 

74 

7 

'0'0372-12 . 

DIODE 

73 

mm 

li> i 6837 - 001 

DIODE 

72 

Bl 

1006777-31 

CAPACI TOR 

71 

S3 

1010410-15 

CAPACITOR 

70 


'OOS755-IO 

capacitor 

69 

<1 

1006755-4 

CAPACITOR 

68 


i Ol 0410-1® 

CAPAC it or 

67 

3 

1010410-5 

CAPAC itor 


1 

1010393-037 

CAPAC ITOR 

65 

1 

10 • 03 93-029 

CAPAC ITOR 

64 

— 


CAPAC ITOR 

mi 

Bl 

10•0279-1 l 4 1 

CAPACITOR 

62 

Bl 

■L'uvwdlSSH 

CAPACITOR 

6* 

*3' 


C -TJ.C ITOR 


LlJ 

'Oi 02 79-6 

CAPAC ITOR 

59 

n 

1010279-4 

CAPAC ITOR 

B31 

Llj 

1010264-14 

CAPAC ITOR 

BO 

B 

BSW 

CAPACITOR 

B3 

B 

IfTiiTiwlB 

CAPACiTOR 

-W* 

54 

MEM 

i 006 755- 34 

CAPAC ITOR 

53 

1 

1 006755-40 

CAPACITOR 

52 

6 

n>Mmwi 

CAPACITOR 

51 

3 

i 01 0 3 H - 302 

RES* -TOR 

50 

B 

010364 SEE NOTE 2< 

RESISTOR 

49 

B 

toi0363-787 

RES IS TOR 

48 

1 

IC06760- 18 

RES ISTOR 

47 

X 

w 

10 l 031 l - 306 

RESISTOR 

46 

3 

nnm 

RES ISTOR 

KB 

B 

to 10 31 t — 1 67 

RESISTOR 

44 

3 

10 103' i- 109 

RESISTOR 

43 

2 

10 10364-495 

RESISTOR 

42 

1 

10 10364-243 

RESISTOR 

n 

8 

1010264-769 

RESIS TOR 

CJ 

in 


RESIS TOR 

39 

8 

1010364-707 

RESIS TOR 

38 

1 

1010 364-673 

RESISTOR 

n 

n 

1010364-653 

RESISTOR 

36 

B 

i010 364-579 

RESISTOR 

35 

2 

1010364-453 

RESISTOR 

34 

1 

(010364-449 

RESISTOR 

33 

in 

10 10 364-4M 

RESISTOR 

n 

i 

1010 364- 387 

RESISTOR 

31 

i 

10)0 3 64-267 

RESISTOR 

30 

in 

i 0 i C 3 C4 - 225 

RESISTOR 

29 


1010364-35 

RESIS TOR 


8 

• 006750 -72 

RESISTOR 

27 

e 

1006750- 65 

RESISTOR 

26 

8 

i006750-56 

RESISTOR 

K2J 

1__ 




1 MB 




35 

mwagMi 

RESISTOR 

23 

i 

l 00 6 750-14 

RES ISTOR 

22 

i 2 

1006750- i 

REStSTQR 

21 

13 

• 006750-25 

RESISTOR 

20 

1 

i 006 750 — 2C 

RESISTOR 

19 

1 

• 0 • 0 J u - 186 

RESISTOR 

lb 


i 006776- 2t 

insulation sleeving 

MSM 

fDM 

■EEmQB^n 

insulation sleeving 

16 

EES 

1 HiliHAiMBM 

limamBBn 

15 

EQ 

1010848-2 

* 1 RE , ELECTRICAL , INSULATED 

14 

rz 

• 008540-10 

CASKET, CONNECTOR, MINIATURE 

13 

in 

•008540-9 

CASKET, CONNECTOR) MINIATURE 

■2 

4 

6 

• 0085 40-8 

GASKET, CONNECTOR) MINIATURE 


3 

1008168-3 

STuD) EXTENSION 

10 

6 

IOI5I35-OH 

SPACER 1 NYlON 

9 

8 

• 008161 - 1 

SCREW) CAP SLOTTED HEAD,SPEClAL 

8 

S3 

1006782 -16 

CSNTACT 1 WRAPOST , malE MiNiaTuRE 

7 

m 

l 00677* 

INSULATOR WRAPOST, MALE MINIATURE 

6 

nz 

2008537 

wiPinG BOARD 0 

5 

in 

2008536 

WIRING BOARD C 

4 

rn 

2008535 

WIRING BOARD 8 

IB 

in 

2 C 6 *5 3 4 

MRiNO BOARD A 

IB 

rr- 

2 008408 

frame 

1—1 

vg 

WHT ON 

I HOMCNCLATUHC OH 


ICS! 


1 OCSCHtPTWH 

L^J 


B 


M' 


2007239 k 



















































































































































































































I? I HEF 



PARTIAL SECTION F-F 

TYPICAL «61MXATtOM FOA A«S AMO A 126 


| 2007239 





















































w 


V I 




4 


I ‘ • 







Tyi >000 

T -oso 



£E NI0TE2I 


:tion F- F 

n t«s ano tiii 



vcw A-A 


\ CZZ2 S 


i 






r JZJJA 


r 


4)00 

.030 


T 


SCC NOTE 22 


T2t 
SC f 


J 





SEE NOTE 21 


SEE NOTE 21 


77V l ^ TSZ7////7//\ 

PARTIAL SECTION G~G 



Q2€ REF 
SEE N0TE2I 


•000 yv9 
•030™ 


4 * * 


PARTIAL SECTION H-H 


* 





* 




gggg 






Wjiiill' luiA—riVi 






4f fk.- 


ir** 


MCWIWIW 

Ml 

MM 

wmm 

[ PMIIM J 

r 


REPLACES WORO DW6 ACVR 
PER TOR* 

0 

d 




i 0 


IMYXK9 ^ TOUR £»€04 

J 

RUM 

* ,J % 



£ 


,?4V sr/wn*s c#*#f** 

5 

A 

r*Jmt 



F 


REV STATUS CHANGED 

&WmR»c 



e» 


REVISED PER TDRR *0261 

* w - Icon 

s "o* 
66 





REVISION STATUS CHANGED 



2BStm 



J 


*evts/ON srArus changed 

EC 

€lw 



K 


K£V/S/OM STATUS CM#5££> 

1 

EC 

@4/ 

*K* I 


D 




MKT OK 


NO. 


AMIICAJ10N 


MIT 


ME m MONKS 
CAMCHOK VALUES MKM^I 
RESISTOR VALUES RRK M ONflK 
TOLERANCES ON 




MWMiRRBE 


00 NOT scale 




Y*rtr/u 

W7 


MIT 


m 


C't-tC 




TORQUE MOTOR AND IX SINE 
GIMBAL RESOLVER ASSEMBLY 

SIGNAL CONDITIONER ASSEMBLY 


COM •ENT NO! SUE 


8023d J 


20 07239 

TSBTT 


• "TT'rS** '.w-KSjj- ' * . >*; *NS -»' P1 PH I .»..-| t. 


m 


jgdutdLiL 


V 4 


t l 


r i 


1% 


1 


* I 


I u 


. 1 


I 


a 




..1 




*:■! 




rft 




:fr- 



^ .#'^4 « | 




^ : ;vf ; 


*«?- 




. *3&5'. ¥ '-u#.'i.:j 




•VdSjL: ••>'&, ■;•$!/ 





fcwSiife 


-%S‘ ..A 






■V€ 






• '* 

















































I 


-atict - wm* •OVfHMV* ttiVIMf M tt»l» Mt« 

•M BMC rM an* rvtfOM ©***• tnan >n CMMC*iM w»tn a unaim* 
M1ATI0 MftMMK *NQCBN«M«Nt OAIUTIM TH( WNITtt flATII COMM- 
•cat fMMM IKWH BO IIVMIIlHlV NON AN* MltOAttON NNArMMVta 
AM TM *UT TMAV TM MVtMAIIt MAT ■ **« »«M»UIID r«MII»U M 
IN AN* 04 * tUNNl'IN *«l *A'0 MMINI »N1C l r K At ION* M •**»• NA*A It 
Mt M M MAANII •* lAHKA'IM M 9TMMIM At IN AN* NAB— 
UCia«lN« TN< *«iM a OB ANT OtNtl HUM ON COMOMIIM M CMM1 
IM Ml MMH N HMtWM V* BNMMACTBM Ml. M MU AM* 
rUUTU I—DM fMf NAT IN ANT MAT M MiATI* 1MMTO 


1 


f • 




0 




I 


f 


I 


0 


1__ 

PART NO. 

VALUE 

1010364 - 255 

1050 


-25 7 

1070 


-259 

1 i 00 


- 26 i 

1 i 30 

? - 263 

1 l 50 

1010364-265 

1 i 80 



notes: 



1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ASSEMBLE FIND NQS 6 AND 7 IO FIND NO. I PER NDI002I36 

3. AR OENOTES AS REQUIRED 
.4. FT OENOTES FEED THRU 

S. K OENOTES CATHOOE SIDE OF OlOOE 
fc. + OENOTES POSITIVE SIOE OF CAPACITOR 

7. WELO PER NDI002005 

8. TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEADS 

9. MARK AO/.Qh HIGH WHITE CHARACTERS PER NDI0020I9 AND SERIALIZE PER NDI002023. 
CENTRALIZE AS SHOWN 

. *0. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NDI0020I9 AND SERIALIZE PER NDI002023. 
CENTRALIZE AS SHOWN 

II. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NDI002069 
12 BLACK DOT AND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

13. WHITE OOT AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 

14. INDICATED AREA TO BE FREE OF ENCAPSULATION 

15. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

IS. TRIM UNUSED LEAOS OF FINO NO. 76,77 ANO 81 .06/J00 FROM CASE 

17. TYPICAL SLEEVING FOR F I NDN0U8THRU46,49, 50 ,54,55,59,64,69,72 THRU 74 

18. BOND FIND NO. 2 TO FIND NO. I PER ND 1002004 TYPE I 





SB-- 



SEE NOTE 27 


19. BOND QI.Q3, 04, 05,07.06,011,Qi2.Q3i.Q33.Q34,037,Q38.C27.C53ANDFT69TOFINON0.2 PERNDI002014 TYPE I 

20. BOND Cl ,C5,C7Cl3.Cl5,C2l,C23,C54,C5e i Q2,Q6 > QlO,Q32 l Q36, Tl THRU TlO, AND T23 THRU T26 TO F iNO NO-3 
PER ND 1002004 TYPE I 

2L BONO RI25 AND RI26, C63 ,Qi3 Thru Q2I , Q23 THRU 030,039 AND T28 TO FINO NO-4 PER NO 1002004 TYPE I 

22. BOND Til THRU T22 , T27, C 3 I, C33, C 39, C 41, C47.C49AN0 FT69 TO F IND NO. 5 PER NO 1002 004 TYPE I 

23. BONO C52 TC C53 PER NDI002004 TYPE I 

24. CLEAN MODULE WHERE POSSIBLE BY OEGREASlNG WITH FREON AND- ISO PROPYL ALCOHOL PRIOR 
TO ENCAPSUATiON 

25. tic err roe Atoovts MMwr/A/f soeme, rre 00/0022, r? t/s/vf /o/o 99 z r>e/*/re 000 

/ 0088 O 9 - 4 - orrecoer nee, 00/0088 9/ U 5 /a/<? /o/zs+j- 003. 0/0 etenoes wo /0S0/0/V03 ro 00 see* 00 nw 0 r. 

2fe. SELECT R 45 PE R APPlI CABLE P. S. F ROM APPR OPRIATE CHART 
27 MOUNTING TORQUE FOR FIND NO. 84T0BE 15—20 INCH OUNCES 


A FTER P AIN T IN G AN O M AR KING A PP LY A COAT OF P OLYURET H A N E 1 000067 — TO ALL OURrACCO 
■ EXCEPT M ODULE M OU N T IN G S URFACC - PEP N O * 002202. CO N-N- ECTOR GAQKCT- A N D CONTACTS TO 


-B € FOEE OF -P OLYU R E T II A N C 

2t COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ^LL REQUlRMEN TS 
QF P.S. 2007 2 39 








































































taOTICK - ««l« tOvUMItt IMVIRtl »MCl*'CftTIOOS oa OTMCB OAV* 
in me eo« am* pumaom otmcm rata ia coaatoioo oira a BC*iai*tiv 

Ml ATI 0 MflMAUt >M(Ul|<tlT efllATKM THI UVITU •?»*€* MVfM 
•car tNlMtt IBCSBf MB Bl*BOO*IBIUT* BO* AM* OBUOATKM OWATVOCVCB 
*•• tmc racr raAT thc bombbbibt oat «avi r**«aL**iQ 'mboibmco oo 
IN AM* BAf MMUll TMC *Alt BAAAIIU •BtCinCATIOBt 00 Ofatt BATA 10 
MT M MBA AMD >* »B*tlCA**OM OB OTMCWtM AC IB AB* OABMO 
LICKBBABB *NC BO*. baa OB AM* AUK! ACMBOB OB (CWOMIIM 08 (MM1 
,M AN* B«0»YC OB BCOBtBBtOB VO ■ABOPACVMBt MM 00 MLL AST 
AAMBTCO I CW BT H M fVMV BA* (O AB* VAV M MAAICO IMCMVO 


CIO 



_ R45 

PART NO. 
1010364-255 
I - 2~ 
_ -259 

▼ -263 

1010364-265 


VALUE 
' 050 
i 0 7Q 
l l 00 
l I 30 
i I 50 
I l 80 


FT7 


R 126 REF 


Iw] 


Kr 


to 


i iii 


l 


FT6I 


R96 

39 


FT77REF 


FT5I 


m 


m 


iMfl 


6 


rtl 




FT 7| 


o 


m 


rrJPWl 


i|fcs3i 










r>i 




m 








iW' 


*)i 


REF 


SEENQTE 19 
SEE NOTE 23- 


T24 


FT 73 


SEE NOTE 19 


C 57 


J.000 

.030 



Q38 

REF 


NOTES 


INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
ASSEMBLE FIND NUS 6 AND 7 TO FIND NO. I PER NDIOOZI36 
AR DENOTES AS REQUIRED 
FT OENOTES FEEO THRU 
K OENOTES CATHOOE SIDE OF DIODE 
+ DENOTES POSITIVE SIDE OF CAPACITOR 
WELO PER NDI002005 

TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEADS 

MARK .\0/.0b HIGH WHITE CHARACTERS PER NDI0020I9 ANO SERIALIZE PER N0IOO2O23. 

CENTRALIZE AS SHOWN 

MARK .I4/.I0 HIGH WHITE CHARACTERS PER ND1002019 AND SERIALIZE PER N0IOO2O23. 

CENTRALIZE AS SHOWN 

UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH NDI002069 
BLACK DOT ANO CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 
WHITE DOT AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 
INDICATED AREA TO BE FREE OF ENCAPSULATION 
ENCAPSULATE PER NDI002002. REMOVE FLASHING 
TRIM UNUSED LEADS OF FIND NO. 76,77 AND 81 .06/.IOO FROM CASE 
TYPICAL SLEEVING FOR F INDNQI8THRU46,49, 50 ,54,55,59,64,69,72 THRU 74 
POND FINO NO. 2 TO FIND NO. I PER NDI002004 TYPE I 

BOND Ql,03,Q4, Q5,Q7.Qe,Qii,Qi2,Q3i,Q33.Q34,037,Q38,C27.C53ANDFT69TOFINONO.2 PER N0I0020L4 TYPE I 
BONO CI,C5.CKI3.CI5,C2I,C23,C54.C58,02,06,QI0,Q32,Q36, Tl THRU TlO, ANO T23 THRU T?6 TO F INO N0.3 
PER ND 1002004 TYPE I 

BONO RI25 AND RI26, C63 ,qi3 Thru Q2I , Q23 THRU Q30.039 AMD T28 TO FIND N0.4 PER ND 1002004 TYPE I 
BOND Til THRU T 22 , T27, C 3 I, C33, C 39, C4I, C47.C49AN0 FT69 TO F l ND NO. 5 PER NDI002004 TYPE I 
BONO C52 TO C53 PER NDI002004 TYPE I 

CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND- ISO PROPYL ALCOHOL PRIOR 
TO E NC APS U A T ION 

exc£pr roe howls mowt/a/? srerroe, rr/A/rru srsrroes res rp/ooazrr /o/o 99 z rr/sree rr/? 

1008809 - 4 - rr/rr. ores core res aao/oozz 9 i os/a/<? /o/zs+j-ooo .rv/v ec/rees wr /A/srirroes to oe reee or 

SELECT R 45 PER APPLICABLE P. S. FROM APPROPRIATE CHART 
MOUNTING TORQUE FOR FIND NO. 84T0BE 15—20 INCH OUNCES 


rrr/rr. 




vs i 


Hi 






:*l 


tl 


li 


im 


i 


$ 


K%\} 


•• TVm -V 


V 


(-) 




ZLii 










m 


«o! 


M 


ntiita 


III 


\™V 






mm 


'I-: 


SEE NOTE 27 s c4 


m 


y 


FT64 


RI4 


23 


in 


it! 


in 




RI07 


RI09 


SEE NOTE 26 


Cl 

REF 


.000 


TYP 


C60 


.030’ ’ 

SEE NOTE 8 

TYP FOR FIND N0.26 THRU 42 


SEE NOTEI 1 


Q3 7 


.005 MAX TYP 


015 MAX TYl 


PERMISSABLE LIMITS 
OF ENCAPSULANT TYP 
SEE NOTE 15 



o* 


.005 #4* TYP 


015 MAX TYP 


( 


SEE NOTE 20 



PARTIAL SECT ION D-D 


29 COMPLETED ASSEMBLY SHALL BE TESTED IN ACCORDANCE WITH AND SHALL MEET ^LL REQUlRMEN TS 
OF P.S. 2007 239 ' 


PARTIAL SECT ION E-E 


' f • * 

,1: 

Jl. ^ * 

-<*;• 

i- 

si-aS* 


*» - 

. m.- 


49 Jt 


... **■ * . 


^ .4£. *. 


* 


i ” -trv :-v . Jr*-** .... 




.. M - * «ir VitM.'' } 

**' r i ■- *Tib '. 




TTf7. 


fc '- *• , 




X 


-r 


.A • A* . <S JO* . .‘JbJ. ’ A- AM. 

*■• - M «. 


* . .w - ' 

t>' ■ » m* »i .few. - • h. % t w*|'.c I . .. / 

' .-w 6 l(Mh Vi. *:'* . .... l , r. A ^ ^ M • «• _ 


. * ■v-r J ■*.* •* 1 




2007239 


’ v • • ^ . / -*• T 


; v 

•S* « ' “• 


*6 .•*.»■ 


f ■* 


tr*r' • 


JU * 


: _* ^ 




- * o * , 

> - -B-Mt 


. j-; - i * 












































































t 


if » 


? «. 

m 



■ 'h 

< 

* 

■ 4 : 









































































PARTIAL SECT ION D-D 









































































SEE NOTE 9 



SEE NOTE 10 


APPLICABLE OASH NO. 


GUIDE PIN HOLES 



SEE NOTE 9 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES ' , 
CAPACITOR VALUES AK IN ^ , 
RESISTOR VALUES ARE M OHM * 
TOLERANCES ON 


fWACTIOMS KB KAU I All US 


00 NOT SCALE TMS 


.. • * » * ** * •** v* 

l J ^ F‘ -«• 

* , i*-, •• 


60070 

£0072 


MATE log. 


■ ^ 


flCJCT AMT 


jfc’PUCMDfl 


* %. - ,,. ' .W^.' 


** * * r x . 

*-aii 


’ tv/"?,. 


a • 


mN< 3 S r 




OCScmpnoN 


DM I CHK I DATE 


REPLACES WORD fRAWING 
REV B. PER TORA 


;*jd 


'EV/SED PER TDRR 29*0+ 




RWH a/ **#- 

•• 


\&£V/s££>Are mue, 29920 


'jtn- 


Tii j<_ 

L 


REVISED PER TORg S02S4 
REVISED PER TDRR 30281 

REVISED PER TDRR 3078^ 
REVISED PE# rDRR 3I+8G 
REVISED PER TDRR 3/52/ 
REVISED PER TDRR 3197* 


AM. 


*€ 2K 


*« T *fc | 


1004777-4 
1008815-9 
1010357-I 

2010125 
2008093-000 
10 10397- I 
IQ 10387-000 
1010282 
IO 10310 
10 I07IQ 
10 10466 
101 0323 
1008 842 
1008832 


Oi0372-1 2 
0 l 0837-QQi 
006777-31 
0 10410-15 
006755-10 
006755-4 
010410-18 
0I04IQ-5 
010393-037 
0i03 93-029 
010359-17 
010279-1|4 
010279-100 


01 0279-6 
010279-4 
010264-14 
006755-18? 


I 006755- 69 
I 006755- 34 
I 006755-40 
1006755-31 
l 01 0 31 l - 302 
1010364 SEE NOTE 2( 
10i0363-787 
IC06760- 18 
IQ i 031 I - 306 
10 l 0 31 I -291 
10 10 31 l - '67 
|Q 1031 1-109 
10 10364-495 
10 10364-243 
1010364-769 
1010364-735 
1010364- 707 
1010 364-673 
1010364-653 
1010 364-579 
1010364-453 
i010 364-449 
10 10 364-4 l l 
10 10 364- 387 
l OlO 3 64-267 
1010364-225 
lOl 0364-35 
1006750-72 
1006750- 65 
l006750-56 


1006750-36 
l 006 750-14 
1006750- I 
1006750-25 
1006750 -20 
i 0 i 0 3H - I 86 
I 006776- 21 
l 006776-20 
1006757 - l 
101 08*8 -2 
I OC 854 0- 10 
i 00854Q-9 
10085 4Q- 8 
1008168-3 
IQl 5 135-01 I 
i 0 08 16 * - l 
I 006782 - 16 

1 006775 

2 0 0 8 537 
2006536 
2008535 
2 C 085 3 4 
TOO 8408 ' 


'$S> 


PART OR 
IDENTIFYING NO. 


MhT 

MrrftUMENTATTON 

•* CAMS.IDOf. MAM 


capacitor _ 

DIODE 

TRANSISTOR 

SCHEMATIC _ 

terminal, threaded 
transistor _ 

CHOPPER 

T RANSEQRMER _ 

TRANSFORMER _ 

transformer _ 

TRANSFORMER 

TRANSFORMER _ 

TRANSFORMER _ 

transformer _ 

DIODE _ 

DIODE _ 

OlOOE _ 

CAPA Cl TOR _ 

CAPACl TOR _ 

CAPACITOR _ 

CAPACITOR _ 

CAPAC ITQR _ 

CAPACITOR _ 

CAPAC ITQR _ 

CAPAC ITQR 

CAPAC ITQR _ 

CAPACITOR _ 

CAPACI TOR _ 


CAPAC ITQR 
CAPAC ITQR 
CAPAC ITQR 
CAPACITOR 


CAPACI TOR 
CAPACITQR 
CAPACITOR 
CAPACl TOR 
RESISTOR 
RESISTOR 
RES ISTOR 
RESISTOR 
RES ISTOR 
RES ISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESIS TOR 
RESIS TOR 
RESIS TOR 
RESISTOR 
RES ISTOR 
RESISTOR 
RES ISTOR 
RES ISTOR 
RESlSTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


RESISTOR _ 

RESISTOR _ 

RESISTOR 

RESISTOR _ 

RESISTOR _ 

RESISTOR _ 

INSULATION SLEEVING _ 

INSULAT ION S LEE VING 
W IRE , ELECTRICAL 

WIRE, ELECTRICAL , INSULATED _ 

GASKET, CONNECTOR, MINIATURE _ 

CASKET, CONNECTOR, MINIATURE _ 

GASKET, CONNECTOR, MINIATURE _ 

STUQ , EXTENSION _ 

SPACER-1 NYLON _ 

SCREW) CAP SLOTTED HEAD,SPECIAL 

CONTAC T i WRAPQST i MALE MINIATURE 

INSULATOR WRAPQST, MALE MINIATURE 

WIRING BOARD D 

WIRING BOARD C 

WIRING BOARD B 

WIRING BOARD A 


w iRiNG 

P*AM£ 


NOMENCLATURE OR 
DESCRIPTION 


kTERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


£L 

86 

85 

REF 

84 

83 

82 

81 
80 
79 
78 
77 
76 
75 
74 
73 
72 
71 
70 
69 
68 
67 

J*L 

65 

64 


TOl 

GIN 

SK 


UE MOTOR AND IX SINE 
U_i RESOLVER ASSEMBLE 

L CONDITIONER ASSEMBLY 


Ml? 


om wu mc not 


802 


* 2007230 






23 

22 

21 

20 

19 

18 - 

<7 

IE 3 

14 - 

'3 CD 


•If 

A* f 


k ^ 

’ 4 


I M 




y 


- ^ 

- < ' 4 **. 


A -»» 


*1 L 

1 




I P^ijgK 

.LdMpff 


* 



. 


... ... £ 



- . 

i . — ■ *»j\. 

-r-i s 


* ‘ 


M**** # *s*^Hk 

■i* ■ 


3 * 



6 


* » 


'A ' ■ t 


. i 

M * 

» i « 

i % .* *%*• 

• y 

* - » N 


* 


. * 


* 


T . »«."• 

5 


.’i ,/'■ 


yt m ' 

I-. 

»:.* ■ • .. a . 
V,fJ ^ 

t 4 


t . NA .V 
F * ,* * # 

. > 'T ' 

^ ' * » 


% 


i '• . 

..a . . . 




A * ‘ 


*4 


« r . 


h r .v* 






h 


,4 ^ . i lAtiii m 4 ',... .. 


:iM 






















fEVICIONt 





|VM 

ZONC { OOCRIPnOH 

om 

CMK | 

OATS 


C 

REPLACES WORD IrawihG 


4\ 


6> 

REV B_ PER TDRR gj**? 

33 

* — \ 

id 

D 

REVISED PER TDRR 29*04- 

Jt 

i 

I 

RUM 

€* 

©F 

&2V/SE0P&E mee, 29920 

1 

% 

d 



P 

REVISED PER TDRR 30254 

&WM 

w** 

t<m JtUL 

CW 


6 

REVISED PER TDRR 30281 

AM. 


4 ar* 


H 

REVISED PER TDRR 30784 

HE 

&0 29SEP4 


j 

REVISED PER TDRR 3/486 

EC 

&u\ 

?,0C1 U 

6 

K 

REVISED PER TDRR 3/SZt 

EC 

&U/ 



L 

REVISED PER TDRR 3/P74 

JMi 

fvC 




"tTyl 


'M 










jHKrf-Vi' 

f.-f'.-v 



p 


fei 


"pf;* 


LJ& 











































17 1 REF 



PARTIAL SECTION F- F 

TYPICAL INSTALLATION FOR RI2S ANO R 126 


















































































































































































































view A-A 



SEEN0TE2I 


PARTIAL SECTION G-G 



4 * 


r 




jr nv'w 






-fi—I'i-: -*>r. 

* - ’ , * 1 A.L 51 ' 


* *> •** iitfjS*'’ ' 


^ .*'41 


.-? 



i 


V— ” 


r*'Ti 






•VM 

SONS 


mm ‘ 

CMK 

DATS 

1 MHMM J 

C 


, REPLACES WORO 0W6 REV B 
PER TORR 2P>*V . 

Q 

4 




D 

* 


REVISED PER TORR 29604 

s 


Z, jUN- 

66 



E 


acv sr#rvs c/v*/vf£* 

% 


IJJmf 

_ _ Ut 


— 

F 


REV STATUS CHANGED 

&WM 

£ 

E3uL 

cu 

$ 


REVISED PER TDRR 30281 

AH 

M 

3 AU<* 
6* 



H 


REVISION STATUS CHANGED 


foe/ 

28SiPU 



J 


REV/s/ON STATUS CHANGED 

nc 

Bcw 

l '°cr<4, 



K 


KEV/S/ON STATUS CHANGED 

EC 

GLr/ 

2 Ka 


L 


REVISION STATUS CHANGED 


CuE 

iBt 






**v 


B 


<D 

tO 

CM 

o. 

a 



r 


z. 















































■* '' . I 


A . M» • -wj* 


.n**T«?r 


7 " ' * 




? £ 


L 




REVISION* 







«VM 

SONS 


mm ' 

CMK 

OMV 


1 

C 

- 

REPLACES WORO DWG REVB 
PER TOR A _ 


A 


' 

-A 

fe 

0 


REVISED PER TDRR 29604 


atm 

*{/£/*- 

66 



© 

£ 


rev sr*rs*s c/v*#f£* 

% 


I3J*/ 




F 


REV STATUS CHAM&EO 

&WM 


C<P 




S 


REVISED PER TDRR 30281 

AM. 


3AUG 

66 



'A 

H 


REVISION STATUS CHANGED 



285fF* 




J 


REVtS/OM SrA TVS CHANGED 

EC 

Rlw 

‘ ,0c7 66 



(J4 

K 


REV/S/OR STATUS CHAR6E& 

EC 

QUu 




L_ 


REVISION STATUS CHANGED 


kid 




D 


C 



» 


*#»,• 




UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN ^1 
RESISTOR VALUES ARE M 
TOLERANCES ON 


DO NOT SCALE TNR ORMANS 



PART OR 
IDENTIFYING NO. 


MATERIAL 
OR NOTES 


NOMENCLATURE OR 
DESCRIPTION 


LIST Of MAI 


MIT 

I NSTR UMENTATION LAS 

CAMSftlOOC. MAM 


SPACECRAFT CE 

HOUSTON TIMS 



APPROVED 




TORQUES MOTOR AND A Stf€ 
GIMBALRESOLVER assembly 

SIGNAL GONOITIONER ASSEMBLY 



RNO 

NO. 


+' 


•1 


2007239 L 






























































HOTtCt - «*»«« MvtMMfl tWll W I 0# 0fa«a Mil 

*•( who row »ar »uhoii o**ia Tw«« (it ceaaccnoa *t»* 4 M'laitur 
Ml• t (0 NilHMIl iNCHliaUI OHIItlO* I Ml «•)>(• lUHl * 0 wit*. 

■tar iMtatar iwcwtt ao aisaoatiatuTr aoa oar MtiaoriMi •■*r»o* rta 
in tm| rocr tnoT two knIvhui a*r «**| iommutH rmitutl M 
>a oat «wr»tiie »•« wno HiriMS mci'ictvioat Oa orata •««* «• 
aoi t» m MiiMB ar laniaiio* oa otmcbvim *« 10 aa* um 
ticiattas t»( xoiMi oa oat otmcw nno« oa coaaoaartaa oa ci awi- 
•a« oar imoti oa ftaamiM to aoa«*ocrwac wm oa Mu oo« 
NifatiD lavtarroa taor aar io aar war m atiarco tncmto 


_ R 45 

PART NO. 
1010364 -255 

_ -259 

l—- 261 

T 

1010364-? 65 


VALUE 
1050 
I 0 7Q 
I i 00 
I I 30 
l I 50 
i t 60 


FT7 


FT60 


FT 59 


notes: > 

1. INTERPRET 0RAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-0-70327 

2. ASSEMBLE FIND NQS 6 AND 7 TO FINO NO. I PER NDI002I36 

3. AR OENOTES AS REQUIRED 

4. FT OENOTES FEED THRU 

5. K DENOTES CATHOOE SIDE OF DIODE 

6. + DENOTES POSITIVE SlOE OF CAPACITOR 

7. WELO PER NOI002005 

8. TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEADS 

9. MARK .IO/:06 HIGH WHITE CHARACTERS PER NDI0020I9 AND SERIALIZE PER NDI002023. 

CENTRALIZE AS SHOWN 

•O. MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER NDI002023. 

CENTRALIZE AS SHOWN 

II. UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE 4N ACCORDANCE WITH NDI002069 
12 BLACK OOT AND CROSS HATCHED WIRING INDICATES UPPER LEVEL WIRING 

13. WHITE DOT AND CLEAR WIRING INOlCATES LOWER LEVEL WIRING 

14. INDICATED AREA TO BE FREE OF ENCAPSULATION 
- IS. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

15. TRIM UNUSED LEADS OF FIND NO. 76,77 ANO 81 .06/J00 FROM CASE 
17. TYPICAL SLEEVING FOR F INDNOI8THRU46,49, 50 ,54,55,59,64,69,72 THRU 74 

16. BONO FIND NO. 2 TO FIND NO. I PER NDI002004 TYPE I 

19. BONO 0l.Q3.Q4, 05,07,06,011,Qi2 > Q3l,Q33.034O37,O38,C27.C53ANOFT69TOFWON0.2 PER N0I002004 TYPE I 

20. BOND Cl ,C5.C7CI3.CI5,C2I,C23,C54,C58,Q2P6,QI0,Q32, Q36, Ti Thru TlO, AND T23 THRU T26 TO FIND N0.3 
PER NO 1002004 TYPE I 

21. BONO RI25 AND RI26, C63 ,qi3 Thru Q2I , Q23 THRU 030 039 AUf) T28 TO FIND NO-4 PER NO 1002004 TYPE I 

22. BOND Til THRU T22, T27, CSl.CSSjCSD, C4I, C4 7C49AN0 FT69 TO F IND NO. 5 PER NDI002004 TYPE I 

23. BONO C52 TO C53 PER NOI002004 TYPE I 

24. CLFAN MOOULE WHERE POSSIBLE BY DEGREASING WITH FREON ANO ISO PROPYL ALCOHOL PRIOR 
TO ENCAPSUATlON 
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26. SELECT R 45 PER APPLICABLE P. S. FROM APPROPRIATE CHART 

27. MOUNTING TORQUE FOR FIND NO. 84T0BE »5 -20 INCH OUNCES 
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2ft COMPLETED ASSEMBLY SHALL BE TESTEO IN ACCORDANCE WITH ANO SHALL MEET AIL REQFUlRMEN TS 
OF P.S. 2007 2 39 
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notes: ' V 

1. INTERPRET ORAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 

2. ASSEMBLE FIND NOS 6 AND 7 ?0 FIND NO. I PER NOI002I36 ,.' ■ * f 

3. AR OENOTES AS REQUIRED ^ 

-4. FT OENOTES FEED THRU 

5. K OENOTES CATHODE SIDE OF OlOOE . . f 

6 . + OENOTES POSITIVE SIDE OF CAPACITOR V 

7. WELO PER NOI002005 , 

8. TYPICAL SLEEVING FOR FEEO THRU ANO TRANSFORMER LEADS f 

% MARK .10^06 HIGH WHIT* CHARACTERS PER NDI0020I9 ANO SERIALIZE PER NDI002023 V 

- CENTRALIZE AS SHOWN 

•0- MARK .I4/.I0 HIGH WHITE CHARACTERS PER NO 1002019 AND SERIALIZE PER NDI002023. 

CENTRALIZE AS SHOWN 

II- UNLESS OTHERWISE SPECIFIED ALL WIRING SHALL BE IN ACCORDANCE WITH N0I0O2O69 

12 Black oot and cross hatched wiring indicates upper level WIRING 

13- white DOT AND CLEAR WIRING INDICATES LOWER LEVEL WIRING 

14. INDICATED AREA TO BE FREE OF ENCAPSULATION 

15. ENCAPSULATE PER NDI002002. REMOVE FLASHING 

16. TRIM UNUSED LEADS OF FIND NO. 76,77 AND 81 .06/J00 FROM CASE 

17. TYPICAL SLEEVING FOR F I NDN0U8ThRU46,49, 50 ,54,55,59,64 ,69,72 THRU 74 

18. BOND FIND NO. 2 TO FIND NO. I PER NOI002004 TYPE I 

19. BOND Oi.Q3.Q4, Q5, O7,QB,Qn,Ql2.Q3l,Q33.Q34,037 f O38,C27.C53AN0FT69TOFWDN0.2 PER NDI002004 TYPE I 

2<X BOND Cl ,C5,C!Cl3.Cl5,C2l,C23,C54 t C58,Q2P6,QlO,Q32, Q36, Tl ThRu TiO, AND T23 THRU T26 TO FIND N0.3 
PER ND 1002004 TYPE I 

21. BONO RI25 AND RI26, C63 ,Qi3 Thru Q2I , Q23 THRU Q30.Q39 AMD T28 TO FIND NO-4 PER ND 1002004 TYPE I 

22. BOND Til THRU T 22 , T27, C 3 I, C33, C 39, C4., C47.C49AND FT69 TO F 1 ND NO. 5 PER N0I002004 TYPE I 

23. BOND C52 TO C53 PER NDI002004 TYPE I 

24. CLEAN MODULE WHERE POSSIBLE BY DEGREASING WITH FREON AND ISO PROPYL ALCOHOL PRIOR 
TO E NCAPSUA TION 

25. excerr roe *00010 Atatwr/A/? />/?/Asr*/.c sversers see 00 / 002 z ry 00/00 /o/o99 z re/A/ee 000 

1008809 - + r>#/#r. orsecotr />£& 00/0088 9i i/s/ 0 ? / 0 / 15 + 3 - 003 . 0/0 across *#0 / 0 S 0 / 0 roeo ro 00 sees 00 

26. SELECT R 4* PE R APPlI CABLE P. S. FROM APPROPRIATE CHART 

27. MOUNTING TORQUE FOR FinO NO. 84T0BE 15-20 INCH OUNCES 
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